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Informal  passing  of  the  gavel. 

PROCEEDINGS 

REGISTRATION   totaled  789  railroaders   and   124  ladies. 
September   15,   1980 


The  first  Joint  Session  of  the  Road- 
masters'  and  Maintenance  of  Way  Asso- 
ciation and  American  Railway  Rridge  & 
Building  Association's  Technical  Confer- 
ence for  1980  was  called  to  order  at  the 
Hyatt  Regency-Chicago  Hotel,  Chicago, 
Illinois,  Monday  morning,  September  15, 
1980,  at  9:00  A.M.,  Mr.  D.  C.  Gould, 
President  of  the  Bridge  and  Building 
Association,   presiding. 

President  Gould:  It  is  nine  o'clock  and 
we  have  a  full  day  ahead  of  us.  We  will 
call  this  meeting  to  order. 

Any  Bridge  &  Building  people  or 
Roadmasters  out  in  the  hall,  please, 
come  in  and  encourage  the  others  to 
come  in. 

As  President  of  the  American  Railway 
Bridge  &  Building  Association,  and,  on 
behalf  of  Mr.  Gale,  President  of  the 
Roadmasters  and  Maintenance  of  Way 
Association  of  America,  I  declare  this, 
the     85th    Annual    Conference    of    the 


American  Railway  Bridge  &  Building 
Association  and  the  92nd  Annual  Con- 
ference of  the  Roadmasters  and  Mainte- 
nance of  Way  Association  of  America  to 
be  open  in  joint  session. 

It  is  proper  that  we  pause  to  ask  for 
divine  guidance  and  inspiration  prior  to 
commencing  our  Conference.  I  would 
like  to  introduce  the  Reverend  Le  Roy 
Cronkhite  II,  Pastor,  Central  Church  of 
Chicago,  who  will  deliver  the  Invoca- 
tion. Reverend  Cronkhite. 

Reverend  Cronkhite:  Please  stand  for 
Prayer. 

Let  us  pray.  O  Lord  God,  we  come  to 
you  this  morning  to  mark  the  beginning 
of  this  conference,  renewing  fellowship, 
seeking  to  obtain  certain  objectives,  and 
look  back  on  a  year  in  which  so  much 
has  happened  that  it  is  hard  to  recount 
it  all.  Yet,  in  the  midst  of  so  many  ex- 
periences we  are  reminded  that  no  one 
ever  said  it  would  be  easy,  but,  dear 
Lord,  must  it  be  this  difficult? 
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We  seek  Your  Presence  throughout 
this  conference,  that  these  who  have 
united  in  this  conference  may  find  in  it 
directions  that  need  to  be  taken.  That 
Your  Guidance  will  lead  them  in  all  that 
they  do  and  that  they  shall  depart  from 
this  time  and  place  feeling  that  this  has 
been  worthwhile  and  good  and  life  must 
move  on  and  out. 

Guide  and  direct  and  lead  each  one 
through  this  meeting.  For  this,  we  pray. 
Amen. 

President  Gould:  Thank  you,  Rever- 
end Cronkhite  for  those  words  of  inspi- 
ration. You  will  be  welcome  to  remain 
through  this  session. 

I  join  with  President  Gale  in  welcom- 
ing you  to  the  first  Joint  Session  of  the 
two  Associations.  We  sincerely  hope  you 
will  enjoy  your  visit  to  Chicago  and 
urge  you  to  attend  the  sessions  of  this 
two  and  one-half  day  conference. 

Please  read  your  program  through 
carefully  as  it  is  full  of  excellent  topics. 
Enjoy  yourselves  and  partake  of  the  hos- 
pitality extended  by  REMSA. 

For  the  ladies,  we  have  an  interesting 
program  starting  today,  with  coffee  and 
rolls  during  registration  in  the  Hong 
Kong  Room  and  a  demonstration  this 
afternoon  in  the  Watertower  Room. 

Tomorrow  the  ladies  will  visit  the  Art 
Institute,  lunch  at  Como  Inn  and  tour 
the  Antique  Warehouse. 

I  would  like  to  introduce  the  Officers 
and  Directors  of  the  Railway  Bridge  & 
Building  Association  who  are  seated  at 
the  head  table. 

Those  whose  duties  demand  their 
presence  elsewhere  will  be  introduced 
at  tomorrow's  session. 

Your  Officers  are  doing  an  excellent 
job  of  directing  our  Association  and  they 
and  their  counterparts  in  the  Roadmas- 
ters  Association  have  put  together  an- 
other great  Conference  program. 

As  I  introduce  each  person,  I  ask  that 
he  stand  and  remain  standing  until  all 
have  been  introduced.  Please,  hold  your 
applause  until  all  have  been  introduced. 

Starting  at  my  far  left,  Mr.  W.  C. 
Sturm,  Immediate  Past  President,  Senior 
Product  Engineer,  E.  J.  &  E.,  Joliet, 
Illinois. 


Mr.  O.  C.  Denz,  Director,  Supervisor 
of  Buildings  and  Maintenance,  Milwau- 
kee Road,  Chicago. 

Mr.  W.  S.  Stokely,  Director,  Roadway 
Engineer,  ICG,  Chicago. 

Mr.  J.  W.  Davidson,  Director,  Assist- 
ant Director  of  Bridge  Engineering,  BN> 
St.  Paul. 

Mr.  W.  F.  Armstrong,  Treasurer,  En- 
gineer of  Buildings,   C&NW,   Chicago. 

Mr.  W.  R.  Hyma,  Junior  Vice  Presi- 
dent, Bridge  Engineer  of  System,  AT& 
SF,  Chicago. 

R.  C.  McMaster,  Junior  Vice  Presi- 
dent, Manager  of  Facilities  &  Struc- 
tures, B&LE,  Greenville,  Pennsylvania. 

Mr.  J.  W.  Chambers,  Senior  Vice 
President,  Bridge  Construction  Engi- 
neer, MP,  St.  Louis. 

You  may  now  applaud.  (Applause) 

President  Gale,  I  now  turn  the  Con- 
ference over  to  you. 

President  Gale:  Thank  you,  President 
Gould.  I  join  President  Gould  in  wel- 
coming you  to  this  Joint  Session  of  our 
two  Associations.  We  sincerely  hope  that 
your  business  in  Chicago  will  be  reward- 
ing and  enjoyable.  The  Committees  of 
these  two  Associations  have  worked  hard 
in  supplying  the  various  presentations  of 
this  Conference.  I  am  sure  they  will  be 
of  benefit  to  you  and  your  railroads. 

I  would  like  you  to  meet  the  Officers 
of  the  Roadmasters'  Association  who 
have  ably  guided  this  Association  during 
the  past  year. 

Will  you  please  stand  and  remain 
standing  until  all  have  been  introduced? 
Please  hold  your  applause  until  all  have 
been  introduced.  At  my  extreme  right, 
Mr.  C.  E.  Barton,  District  Engineer, 
Missouri  Pacific  Railroad,  N.  Little  Rock, 
Arkansas. 

Mr.  H.  C.  Lewandowski,  Director, 
General  Roadmaster,  Chicago,  Milwau- 
kee, St.  Paul  &  Pacific,  Chicago,  Illinois. 

Mr.  H.  V.  Meek,  Director,  General 
Roadmaster,  Denver  &  Rio  Grand  West- 
ern,  Grand  Junction,   Colorado. 

Mr.  B.  H.  (Bud)  Price,  Sr.,  Director, 
Development  Engineer,  Bessemer  & 
Lake  Erie  Railroad,  Greenville,  Penn- 
sylvania. 

Mr.  H.  B.  Harris,  Director,  Roadmas- 
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ter,  Seaboard  Coast  Line,  Hamlet,  North 
Carolina. 

Mr.  H.  M.  Hamilton,  Director,  Engi- 
neer, Maintenance  of  Way,  Algoma  Cen- 
tral, Sault  Ste.  Marie,  Canada. 

Mr.  R.  V.  Hernandez,  Director,  Track 
Production  Manager,  Southern  Pacific, 
San  Francisco,  California. 

Treasurer,  Mr.  W.  H.  Ferryman,  Di- 
rector of  Engineering,  Burlington  North- 
ern, Denver,  Colorado. 

Second  Vice  President,  K.  W.  Suther- 
land, Superintendent,  Maintenance  of 
Way,  Canadian  Pacific  Railway,  Toron- 
to, Canada. 

First  Vice  President,  B.  D.  Sorrels, 
District  Engineer,  Atchison,  Topeka 
&  Santa  Fe  Railroad,  Amarillo,  Texas. 

You  may  now  applaud.  (Applause) 

I  would  also  like  to  introduce  the 
gentleman  on  my  right,  Mr.  Mike  Rou- 
gas,  President,  American  Railway  Engi- 
neering Association.  Mr.  Rougas  is  Chief 
Engineer  of  the  Bessemer  &  Lake  Erie 
Railroad,  Greenville,  Pennsylvania.  Mr. 
Rougas.  (Applause) 

Mr.  Rougas:  Thank  you,  President 
Gale.  Good  morning,  ladies  and  gentle- 
men. 

To  all  of  you  I  bring  greetings  from 
the  Board  of  Direction  of  AREA.  I  am 
gratified,  in  looking  at  both  programs 
for  your  Conference  and  am  certain  that 
you  will  have  a  successful  Conference. 

I  can  also  say  that  the  subjects  also 
depict  work  which  goes  hand-in-hand 
with  that  of  AREA. 

You  might  like  to  know  that  the 
thrust  of  the  administrative  work  of 
AREA  at  the  present  time  is  oriented 
primarily  at  meeting  with  interested  per- 
sons with  FRA  in  Washington  in  an  ef- 
fort to  help  make  more  realistic  FRA's 
desire  to  promulgate  additional  rules  to 
govern  some  of  the  activities  which  you 
supervise. 

Recently,  FRA  made  a  very  serious 
study  to  determine  where  they  should 
promulgate  rules  which  would  govern 
the  inspection  of  bridges,  the  mainte- 
nance of  railroad  bridges  and,  possibly, 
the  rating  of  railroad  bridges.  Last  July 
we  were  given  the  opportunity  to  go  to 
Washington   to   make   a  presentation   to 


them  in  an  effort  to  show  them  that  the 
cause  of  railroad  safety  would  not  be  en- 
hanced by  promulgating  additional  rules 
to  cover  these  activities.  I  am  not  certain 
if  we  have  been  successful,  although  I 
am  hopeful  that  we  have. 

In  any  case,  I  would  like  to  emphasize 
to  you  that  when  it  comes  to  the  subject 
of  railway  safety,  we  are  not  apart.  Our 
goals  with  those  of  FRA  are  identical. 
If  you  believe  that  promulgating  addi- 
tional rules  will  not  enhance  railway 
safety,  I  do  urge  you  to  continue  to  work 
like  you  have  in  the  past  to  keep  the 
trains  on  the  track,  and  not  have  any 
bridge  failures.  That  is  the  best  and 
surest  way  not  to  have  additional  regu- 
lations. 

Again,  I  wish  you  a  successful  confer- 
ence. I  would  like  to  conclude  by  invit- 
ing those  of  you  who  can  to  attend  the 
upcoming  regional  AREA  meeting  in 
Los  Angeles  on  October  23.  Thank  you. 
(Applause) 

President  Gale:  Thank  you,  Mr.  Rou- 
gas. 

The  other  gentleman  next  to  Mr.  Rou- 
gas will  be  introduced  to  you  later. 

I  now  turn  the  rostrum  back  to  you, 
President  Gould. 

President  Gould:  Everyone  is  allowed 
one  mistake.  I  have  had  two  of  them 
this  morning.  A  gentleman  whom  I 
missed  in  my  introductions,  is  Mr.  J.  N. 
Michel,  a  Director,  Manager,  Engineer- 
ing Design,  AMTRAK,  Washington, 
D.C.  I  am  very  sorry,  Jim.  (Applause) 

The  Railway  Engineering  Mainte- 
nance Suppliers  Association,  is  this  year, 
as  thev  have  in  the  past,  greeting  this 
Conference  with  their  hospitality  and 
assistance.  It  is  my  pleasure  to  introduce 
the  President  of  REMSA,  Mr.  Owen 
Buscho,  District  Sales  Manager,  Fair- 
mont Railway  Motors.  Mr.  Buscho. 

Mr.  Buscho:  Presidents  Gale  and 
Gould,  ladies  and  gentlemen,  it  is  in- 
deed an  honor  for  me,  as  President  of 
REMSA,  to  be  asked  to  join  in  welcom- 
ing you  to  the  92nd  Annual  Conference 
of  the  Roadmasters  Association  and  the 
85th  Conference  of  the  Bridge  &  Build- 
ing Association.  The  longevity  and  the 
impact  of  these  two  groups  is  certainly 
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noteworthy  in  the  association  field  and  I 
know  that  all  members  of  REMSA  join 
me  in  wishing  you  a  very  successful  and 
productive   1980  meeting. 

At  this  time  I  would  like  to  present 
to  Don  Gale  REMSA's  gold  pin,  which 
reads:  "President  —  Roadmasters  and 
Maintenance  of  Way  Association  of 
America,  1979-1980."  Don. 

Also,  to  Don  Gould,  I  would  like  to 
present  on  behalf  of  our  membership  a 
matching  pin,  which  reads:  "President — 
American  Railway  Bridge  &  Building  As- 
sociation— 1979-1980."  Don.  (Applause) 

We  hope  that  your  stay  in  Chicago 
will  be  pleasant.  The  Officers  and  Direc- 
tors of  REMSA  are  at  your  call.  If  we 
can  do  anything  to  make  your  stay  more 
enjoyable  and  problem  free,  please  do 
not  hesitate  to  call  upon  us. 

We  know  that  many  of  you  are  look- 
ing forward  to  the  Annual  Banquet  on 
Tuesday  in  the  Regency  Ballroom.  You 
will  hear  more  about  the  entertainment 
shortly.  Thank  you  very  much.  (Ap- 
plause) 

President  Gould:  Will  the  gentlemen 
and  Officers  at  the  head  table  now  take 
seats  down  on  the  floor  for  the  next  pres- 
entation? I  know  you  will  be  able  to  see 
better  and  enjoy  it  more. 

Oh,  I  am  sorry.  Just  a  moment.  Will 
you  please  return?  I  am  very  sorry.  I 
missed  Mr.  Cal  Coy  of  REMSA. 

Mr.  Coy:  I  almost  missed  my  chance 
to  speak! 

Presidents  Gale  and  Gould,  and  spe- 
cial guests,  ladies  and  gentlemen: 

Once  again  REMSA  is  pleased  to  hold 
its  Annual  Banquet  for  the  Roadmasters 
and  Bridge  &  Building  Associations.  It 
will  be  held  in  the  Regency  Ballroom 
tomorrow  night,  September  16th.  The 
doors  will  be  open  at  6:30.  Dinner  will 
be  served  at  7:00  P.M. 

A  musical  trio  will  greet  you  at  the 
door,  followed  by  dinner  and  a  fast  pace 
program. 

Benny  Sharp,  an  old  friend  of  the 
railroads,  will  again  be  in  charge  of  the 
entertainment,  featuring  Spink  Freeman, 
an  impressionist  and  comedian,  as  head- 


liner,  and  Allan  and  Diana,  an  outstand- 
ing singing  team,  with  songs  from  mu- 
sical comedies  and  current  recordings. 
Benny  will  lead  the  Sharp  Band  and  I 
am  sure  you  will  enjoy  the  show. 

We  hope  this  event  can  be  concluded 
in  time  to  permit  all  of  you  to  spend 
some  time  Tuesday  evening  visiting  with 
your  friends  and  suppliers. 

The  same  ticket  arrangement  will  pre- 
vail as  it  has  for  the  many  years  that 
REMSA  has  had  the  privilege  of  being 
host  for  this  joint  meeting.  All  regis- 
tered railroad  men  and  their  wives  will 
be  provided  with  complimentary  tickets. 
I  sincerely  hope  that  all  of  you  can  join 
us.  Thank  you.  (Applause) 

President  Gould:  Now  will  the  gentle- 
men at  the  head  table  please  join  the 
people  in  the  audience  for  the  next  pres- 
entation? 

While  they  are  moving  down,  one 
gentleman  in  the  audience,  who  is  large- 
ly responsible  for  me  being  up  here  this 
morning,  I  would  like  to  mention.  He  is 
Past  President  of  the  AREA.  He  has  the 
distinction  of  being  named  "Man  Of  The 
Year."  And  is  the  Chief  Engineer  of  the 
Union  Pacific  Railroad.  He  is  my  boss 
and  President  Don  Gale's  boss,  Mr.  Rob- 
ert M.  Brown.  Will  you  please  stand  to 
be  recognized?  (Applause) 

I  would  like  to  present  Mr.  Robert  L. 
Richmond,  Vice  President,  Operations, 
Union  Pacific  Railroad,  who  will  bring 
the  keynote  address. 

Mr.  Richmond  was  born  in  Sheridan, 
Wyoming.  He  joined  the  Union  Pacific 
as  a  Student  Telegrapher  in  Idaho  in 
1927.  Mr.  Richmond  moved  up  through 
various  positions,  in  1963  was  appointed 
Assistant  Superintendent  of  the  Utah  Di- 
vision in  Salt  Lake  City,  and  advanced 
to  Superintendent  in  1968.  A  year  later 
he  was  promoted  to  General  Superin- 
tendent of  the  Northwest  District,  with 
offices  in  Portland,  Oregon. 

Mr.  Richmond  came  to  Omaha  in 
1971  as  Assistant  to  the  Vice-President 
of  Operations. 

In  1972,  he  returned  to  Salt  Lake  as 
General  Manager  for  the  South  Central 
District. 

Mr.  Richmond  returned  to  Omaha  in 
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1974  as  Assistant  Vice-President  of  Op- 
erations in  1977,  which  position  he 
holds  today. 


I  have  the  high  privilege  and  distinct 
honor  to  present  Mr.  Robert  L.  Rich- 
mond. (Applause) 


Keynote  Address 

By  R.  L.  RICHMOND 

Vice-President  -  Operations,  Union  Pacific,  Omaha,  Neb. 


Thank  you  very  much,  President 
Gould. 

You  know,  it  is  always  somewhat  of  a 
shock  to  stand  up  to  start  talking  and  to 
see  everyone  leave  the  head  table.  But 
I  think  after  we  get  into  the  program 
you  may  realize  why  that  is  necessary. 

I  am  very  pleased,  of  course,  to  be 
here  today  to  talk  to  you  folk  as  an  op- 
erating officer.  I  suppose  I  am  in  about 
as  good  a  position  as  anyone  to  appre- 
ciate the  work  you  and  your  people  do. 
I  am  a  firm  believer  that  much  of  the 
railroad's  best  work  is  done  by  people 
in  the  Engineering  and  Maintenance  of 
Way  Departments.  In  looking  around 
here  today,  I  just  cannot  help  but  won- 
der who  is  doing  the  work  today. 

Money  Spent  on   Maintenance 
Well  Spent 

At  Union  Pacific  we  are  very,  very 
proud  of  our  Engineering  Department 
and  the  job  that  it  does.  I  am  sure  that 
probably  holds  true  with  every  railroad 
represented  here  today.  We  feel  that  a 
dollar  spent  on  the  maintenance  of  way 
is  usually  a  dollar  that  is  very  well  spent, 
indeed. 

The  railroads  have  served  America 
well  in  the  past  and,  of  course,  one  of 
the  reasons  for  that  service  was  based  on 
the  solid  foundation  of  the  industry's 
physical  plants.  I  might  say  that  the  fu- 
ture lies  there  as  well. 

The   condition   of  the   railroad  indus- 
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try's  tracks,  bridges  and  buildings  has  an 
important  effect  on  how  well  our  indus- 
try continues  to  serve  our  country. 

Railroads   Play   Important  Role 
In   Energy  and   Economy 

From  an  energy  standpoint,  alone, 
the  railroads  simply  must  continue  to 
plav  an  ever-growing  part  in  the  better 
use  of  the  nation's  resources.  That,  in 
turn,  means  that  you  will  continue  to 
play  an  important  part  in  the  country's 
future.  You  know,  many  of  us  become 
so  wrapped  up  in  our  own  affairs  that 
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we  sometimes  fail  to  take  time  to  occa- 
sionally step  back  and  get  a  fresh,  new 
look  at  our  own  activities.  This  is  espe- 
cially true  in  the  areas  that  require  spe- 
cial technology,  tools  and  treatment. 
Railway  maintenance  of  way  is  in  such 
an  area.  We  become  so  involved  with 
the  details  of  a  given  project  that  the 
final  goal  of  that  project,  namely,  as- 
sistance in  the  safe  and  final  delivery 
of  a  customer's  goods,  is  lost  in  the 
schedule. 

I  hope  most  of  you,  once  in  a  while, 
will  have  that  opportunity  to  step  back 
and  examine  what  you  do  and  why,  and 
how  it  affects  everyone  else  in  the  or- 
ganization. 

For  example,  the  safety  of  the  train 
and  crews  is  directly  dependent  upon 
you  and  the  quality  of  your  work.  With- 
out your  care  and  attention,  the  quality 
of  their  work  suffers,  also.  I  wonder  if 
you  have  ever  thought  how  what  you  do 
affects  the  Traffic  Department? 

A  salesman  would  much  prefer  to  be 
out  drumming  up  new  business  than 
handling  complaints  because  of  the  late 
arrival  of  a  shipment.  Again,  your  work 
directly  affects  the  customer  satisfaction 
and  whether  or  not  he  or  she  has  some- 
thing about  which  to  complain. 

I  could  stand  here  for  some  time  and 
continue  to  cite  additional  side  effects 
of  maintenance  of  way  on  our  various 
company's  performance,  but  the  lesson 
would  still  be  the  same.  No  part  of  the 
organization  is  truly  independent  of  the 
rest.  However,  it  is  sometimes  wise  and 
necessary  to  look  to  see  how  it  all  fits 
together. 

Railroads'  Most  Important 
Resource:   Its  People 

I  believe  that  after  about  one  hundred 
fifty  years  the  railroad  industry  is  be- 
coming conservatively  more  what  I 
would  refer  to  as  "humanized."  It  used 
to  be  that  we  spent  so  much  time  talking 
about  tracks  and  locomotives,  bridges 
and  cars,  computers,  buildings  and  so 
forth,  that  we  often  did  not  spend  much 
time  talking  about  our  most  important 
resource,  our  people. 


For  many  people,  a  company,  or  a  de- 
partment, for  that  matter,  had  its  own 
identity,  without  any  reference  at  all  to 
the  people  who  work  there.  When  I 
think  about  this  I  never  fail  to  be  sur- 
prised. I  guess  it  was  just  a  blind  spot 
in  management  that  we  overlooked. 

It  should  be  clear  that  no  corporation 
nor  department  of  any  size  exists  other 
than  by  the  means  of  its  people.  A  busi- 
ness is  nothing  more  than  a  group  of 
people  who  have  come  together  and 
armed  themselves  with  the  necessary 
tools  to  produce  a  product  or  service  for 
other  people.  This  is  exactly  the  case  of 
the  Union  Pacific. 

Admittedly,  we  came  together  quite  a 
few  years  ago,  as  did  most  of  your  com- 
panies. We  have  tried  to  sell  a  consid- 
erable amount  of  stock  in  order  to  arm 
ourselves  with  the  necessary  tools — 
9,500  miles  of  railroad  track  for  starters, 
and  about  27,000  people  strong,  which 
makes  us  not  the  smallest,  and,  so  far, 
not  the  largest  railroad.  But  it  does  pro- 
vide us  with  27,000  opportunities  to  pro- 
duce a  better  mousetrap,  or,  on  the  other 
hand,  27,000  opportunities  to  goof. 

All  of  our  hardware,  as  important  as 
it  is,  is  only  incidental  to  the  success  of 
our  endeavors.  We  used  to  have  an  ad- 
vertisement that  said,  "Anyone  can  buy 
a  box  car.  It  is  what  the  people  do  with 
that  box  car  that  really  counts." 

Of  course,  the  same  thing  is  true  with 
the  maintenance  of  way  equipment,  bal- 
last, bridges,  rail,  and  so  forth. 

However,  as  people  engaged  in  the 
maintenance  of  way  activities,  I  am  not 
telling  you  anything  new.  Perhaps  more 
than  anyone  else  in  the  railroad  indus- 
try, you  appreciate  the  work  of  a  good 
employee.  Well,  we  here  at  the  Union 
Pacific  Railroad  have  27,000  good  em- 
ployees. With  that,  we  would  like  to 
have  our  people  tell  you  their  story. 

So,  now,  Ralph,  if  you  will,  please, 
we  will  tell  you  about  the  small  but  sin- 
cere Union  Pacific  Railroad.  Thank  you. 
(Applause) 

(Presented  movie)  (Applause) 

President  Gould:  Thank  you  very 
much,  Mr.  Richmond.  That  was  a  won- 
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derful  presentation.  Thank  you  and  the 
Union  Pacific  Railroad. 

Our  next  speaker  will  be  introduced 
by  Mr.  Joe  Chambers,  and  here  he  is. 
All  right,  Mr.  Chambers,  I  will  turn  it 
over  to  you. 

Mr.  Chambers:  Gentlemen,  the  next 
subject  is  an  address  on  "Reinforced 
Earth."  The  Reinforced  Earth  Company 
provides  design  and  engineering  services 
to  structure  materials   and  technical  as- 


sistance during  construction  for  rein- 
forced earth  structures  in  the  United 
States. 

Mr.  Brad  Purinton,  the  Chicago  based 
Midwest  Regional  Manager  of  the  Com- 
pany, is  a  retired  Navy  Civil  Engineer, 
a  Corps  Commander,  a  graduate  of  the 
United  States  Naval  Academy,  and 
Rensselaer  Polytechnic  Institute. 

He  is  a  Registered  Professional  Engi- 
neer. Mr.  Purinton.  (Applause) 


By  BRAD  PURINTON 

Midwest  Regional  Manager,  The  Reinforced  Earth  Company 


You  know  the  expression,  "A  tough 
act  to  follow."  I  do  not  think  I  have  ever 
followed  such  a  tough  act  before. 

As  Mr.  Richmond  said,  we  cannot  lose 
sight  of  the  big  picture.  I  am  afraid  we 
are  going  to  go  from  a  big  picture  to  a 
very  small  one  right  now.  Instead  of 
talking  about  the  overview  of  railroad- 
ing, we  will  be  talking  about  one  very 
small  tool  that  may  be  useful  to  you  in 
your  maintenance,  construction  and  re- 
pair programs.  We  have  a  single  slide 
projector,  only  one  screen  and  no  music, 
and,  if  the  man  is  ready  to  run  the  pro- 
jector, we  will  go  ahead. 

I  understand  we  have  to  wait  a  min- 
ute while  the  house  man  comes  over  to 
set  up  the  single  projector. 

I  think  we  are  all  slaves  to  gadgetry 
of  one  sort  or  another.  This  reminds  me 
of  that  expression  that  you  always  want 
to  get  your  presentation  off  to  a  smooth 
and  professional  start.  That  then  re- 
minds me  of  the  idea  that  the  first  thing 
you  should  do  when  you  get  up  in  the 
morning  is  eat  a  live  frog.  Then  every- 
thing that  happens  the  balance  of  the 
day  will  seem  good  by  comparison. 

I    am   really   pleased   to   describe    for 
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you  the  current  state  of  the  art  for  the 
Reinforced  Earth  concept.  Two  years 
Ego,  Victor  Elias,  our  Vice  President  of 
Engineering,  described  for  this  meeting 
a  new  concept  for  the  construction  of 
steep-faced  earth  embankments  and  all 
their  various  and  familiar  forms,  retain- 
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ing  walls,  bridge  abutments  and  so  forth. 
Mr.  Elias  spoke  of  railroad  application 
systems  in  Europe,  of  highway  and  in- 
dustrial applications  in  this  country  and 
railroad  projects  under  study. 

What  Reinforced  Earth  Is 

Well,  we  have  come  a  long  way  in 
two  years  and,  this  morning,  I  would 
like  to  update  you  on  the  development 
of  this  period  and  perhaps  leave  you 
some  ideas  on  how  the  concept  may  be 
of  use  to  you. 

For  those  of  you  who  may  not  be  fa- 
miliar with  Reinforced  Earth,  a  very 
brief  description  of  the  concept  may  be 
in  order. 

Reinforced  Earth  is  a  construction  ma- 
terial formed  by  the  association  of  co- 
hesionless  soils  and  linear  metallic  re- 
inforcements, which,  together,  form  an 
integral  structure. 

The  Reinforced  Earth  concept  is  anal- 
ogous to  that  of  reinforced  concrete. 
One  material  adds  substantial  strength 
to  another. 

This  first  slide  gives  us  a  typical  sec- 
tion of  a  reinforced  earth  retaining  wall. 
The  concrete  facing  is  on  the  left  and 
the  galvanized  steel  reinforcing  strips 
extend  through  the  Reinforced  Earth 
volume  made  up  of  a  select  specified 
granular  fill. 

The  horizontal  forces  that  exist  in  any 
embankment  are  taken  in  tension  by  the 
steel.  As  I  said  a  minute  ago,  it  is  sim- 
ilar to  the  design  of  reinforced  concrete 
structures. 

The  structure  constructed  of  this  ma- 
terial acts  as  a  coherent  gravity  mass 
flexible  enough  to  accommodate  differ- 
ential settlement  and  yet  is  able  to  dis- 
tribute base  loads  evenly  without  loss  of 
structural  effectiveness. 

The  Reinforced  Earth  construction  se- 
quence is  basically  that  of  an  embank- 
ment construction  with  a  few  added 
steps.  In  the  construction  process  the 
crew  begins  by  forming  and  pouring  an 
unreinforced  concrete  leveling  pad. 

The  first  row  of  pre-cast  reinforced 
concrete  panels  is  placed  on  this  level- 
ing  pad    and   braced.    Galvanized    steel 


reinforcing  strips  are  bolted  in  place. 
This  slide  gives  us  a  schematic  idea  of 
how  the  different  pieces  fit  together. 

Here  is  the  real  thing. 

It  is  bolted  to  tabs  cast  in  the  back  of 
the  panels.  The  granular  select  fill  is 
placed  and  compacted  in  8-inch  lifts. 

Compaction  along  the  back  side  of  the 
wall  is  done  with  light  equipment  sim- 
ply to  avoid  the  chance  of  a  heavy  piece 
of  equipment  hitting  the  wall. 

This  procedure  is  repeated  with  addi- 
tional rolls  of  panels  and  reinforcing 
strips  and  fill. 

The  horizontal  joints  between  the 
panels  are  filled  with  a  compressed  core 
gasket  to  be  sure  that  the  finished  wall 
base  is  flexible.  The  vertical  joints  are 
filled  with  a  polyfoam  filter  material, 
which  allows  the  volume  to  drain  with- 
out having  fines  migrate  out  of  the  fill. 

Templets  are  used  to  insure  the  align- 
ment of  the  panels  to  the  wall  as  it  goes 
up. 

Panels  are  placed  with  a  light  crane. 

The  lines  are  plumb.  Notice  the 
wooden  clamps  that  are  used  to  hold  the 
panels  in  place  after  the  first  row  is  in 
position. 

Only  the  bottom  row  or  row  and  one- 
half  is  supported  by  bracing,  an  impor- 
tant factor  for  the  superintendent  in  the 
field. 

Since  the  earliest  days  of  Reinforced 
Earth  in  this  country,  the  emphasis  has 
been  on  the  theory  of  the  design  and  on 
the  study  of  the  behavior  of  actual 
structures  to  verify  the  adequacy  of  the 
design  procedures  being  used.  The  chart 
shows  a  series  of  instrumentation  studies 
on  actual  volumes  to  determine  the  ac- 
tual stress  distribution  in  the  steel  re- 
inforcing. 

Reinforced   Earth 
Fast  and   Economical 

Most  of  you  in  your  daily  work,  how- 
ever, face  not  design  problems  but  op- 
erational problems.  You  are  less  con- 
cerned with  elegant  design  solutions 
than  with  practical  efficient  operational 
answers.  Similarly,  my  background  is 
construction  and  maintenance   and  it  is 


Reinforced  Earth 


19 


from  this  point  of  view  that  I  would  like 
to  discuss  the  application  of  Reinforced 
Earth  today. 

Simply  stated,  this  material  permits 
the  rapid  economical  construction  of 
stable  steep-face  earth  embankment. 
Consider  it  simply  one  more  tool  in  your 
bag  of  maintenance  and  construction 
tricks,  just  as  you  would  a  new  piece  of 
construction  equipment. 
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FIGURE  1 


Typical     Reinforced     Earth     walls     on     rural 
overpass. 

The  applications  are  limited  only  by 
your  imagination,  by  practical  consid- 
eration and  by  economics,  which,  is  to 
say,  the  obvious.  Under  some  circum- 
stances it  may  be  the  best,  or,  the  only 
practical  solution.  At  times  it  is  the  most 
economically  feasible  solution.  Some- 
times it  will  not  be  appropriate  and 
sometimes  a  cheaper  way  may  be  found 
to  do  the  job. 

Important  Factors 

A  number  of  factors  are  inherent  in 
the  Reinforced  Earth  concept  that  are 
important  to  the  supervisor  who  is  re- 
sponsible for  a  construction  project  in 
the  field,  which  apply  regardless  of  spe- 
cific applications.  First,  the  system  is 
simple  to  construct.  A  crew  with  no  pre- 
vious Reinforced  Earth  experience  learns 
the  sequence  quickly.  Of  course,  the 
Reinforced  Earth  Company  provides 
technical  assistance  in  the  field,  espe- 
cially during  the  start-up  period. 

Secondly,  excepting  for  the  equipment 


operators,  the  crew  does  not  require 
highly  skilled  workers,  in  contrast  to  a 
formed  and  cast  structure,  for  example, 
with  complex  form  work  and  reinforcing 
steel  work.  Depending  on  the  specific 
union  situation,  this  could  have  an  im- 
portant impact  on  your  labor  cost.  The 
system  is  ideal  for  construction  by  an 
in-house  work  force. 

Third,  it  is  less  weather  sensitive  than 
most  construction  processes. 

Fourth,  the  material  can  be  stockpiled 
in  advance.  Of  course,  each  job  requires 
individual  design  and  calculations.  How- 
ever, in  an  emergency  this  can  be  done 
very  quickly. 

Similarly,  components  for  a  spring 
construction  start-up  of  a  large  job  may 
be  fabricated  and  pre-cast  during  cold 
weather. 

Fifth,  elaborate  or  specialized  equip- 
ment is  not  required  for  construction. 
Equipment  for  transporting,  placing  and 
compacting  the  fill,  and  a  light  crane  to 
handle  the  panels  is  all  that  are  needed. 
These  are  obviously  available  anywhere. 
All  materials  can  be  easily  transported 
to  the  site  by  rail. 

And,  finally,  and,  perhaps  most  im- 
portant to  the  supervisor  in  the  field,  the 
sequence  of  the  work  is  extremely  flex- 
ible. At  any  point  during  construction, 
the  exposed  layer  of  reinforcing  strips  is 
placed  and  bolted  in  a  corresponding 
lift  of  fill  which  is  placed  and  com- 
pacted. The  structure  is  stable  and  safe. 
Thus,  it  is  practical  and  safe  to  place 
the  Reinforced  Earth  work  to  suit  oper- 
ational needs  and  other  construction  re- 
quirements. This  is  a  very  different  situ- 
ation from  forming  for  a  cast-in-place 
concrete  structure,  for  example. 

Places  To  Be  Used 

Let  me  give  you  an  idea  of  some  of 
the  applications  where  you  might  want 
to  consider  the  feasibility  of  Reinforced 
Earth. 

Rridge  abutments.  The  bridge  seat 
itself  can  be  supported  by  the  Rein- 
forced Earth  volume,  as  shown  in  this 
slide. 
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FIGURE  2 
Reinforcing  strip  layout  in  bridge  abutment. 


FIGURE   3 

Spreading     fill     over     layer     of     reinforcing 
strips. 

Or  the  bridge  can  be  supported  on 
piling  with  the  Reinforced  Earth  system 
providing  the  appropriate  approach 
walls,  in  effect,  being  a  curtain  wall. 

This  series  of  slides  show  a  sequence 
of  this  sort  of  construction,  where  the 
"H"  piles  are  driven  before  the  construc- 
tion' of  the  retaining  wall  starts  and  the 
reinforcing  strips  are  woven  between  the 
pilings.  We  will  get  back  to  this  con- 
cept in  just  a  few  minutes. 

Here  the  curtain  wall  is  going  up.  The 
bridge  seat  is  in  place  and  the  girders 
have  been  put  in  place. 

The  cost  advantages  of  Reinforced 
Earth,  which,  of  course,  is  one  of  the 
things  that  is  mo'sf  attractive  "to  all  our 
clients,  becomes  particularly  apparent  as 
the  wall  height  increases. 

Temporary  structures.  This  little 
bridge,  which  has  to  win  the  award  for 
the   ugliest   bridge    in    town,    was   built 


right  outside  of  Washington.  It  is  a  tem- 
porary structure  that  will  carry  the  traf- 
fic while  the  permanent  bridge  is  being 
renovated.  These  approaches  are  quick 
to  build,  easy  to  remove,  and  almost  all 
the  material  can  be  salvaged  and  re- 
used. 

Grade  separations  of  almost  any  sort, 
and  retaining  walls  to  protect  it.  In  this 
case  it  is  for  the  support  of  road  lines, 
highways  and  access  roads. 

Reinforced  Earth  is  particularly  well 
suited  for  use  in  poor  soil  conditions. 
Therefore,  if  your  conventional  retain- 
ing wall  design  is  pile  supported,  by  all 
means,  you  should  ask  for  a  Reinforced 
Earth  estimate. 

This  is  on  the  MARTA  system  down 
in  Atlanta. 

Practical  Aspects 

Back  to  the  practical  aspects.  Where 
rail  lines  or  highways  carry  a  high  vol- 
ume of  traffic,  any  work  alongside  be- 
comes very  difficult  and  not  particular- 
ly safe,  as-  you  all  know  so  well. 

These  slides  show  again  how  all  the 
work  en  the  Reinforced  Earth  structure 
takes  place  behind  the  wall.  Obviously, 
here  the  elevation  is  such,  and,  also,  the 
fact  that  the  heavy  equipment  moves 
right  on  top  of  the  fill-  as  soon  as  it  is 
constructed  demonstrates  the  ability  of 
which  I  was  speaking  a  few  minutes  ago. 

This  slide  shows  a  highway  approach 
over  the  Springbrook  Parkway  just  out- 
side of  New  York  City.  We  are  current- 
ly working  on  a  design  for  a  railroad 
trestle  replacement,  using  this  same  gen- 
eral layout.  The  two  faces  of  concrete 
panels  will  be  on  either  side  of  the  tres- 
tle. The  reinforcing  strips  will  go  be- 
tween, the  trestle  legs.  The  trestle  will 
remain  in  service  until  the  last  stage  of 
construction  and,  then,  finally,  the  ties 
and  rails  will  be  removed  and  the  final 
lift  of  fill  and  reinforcing  placed.  This  is 
very  similar  to  the  slide  I  showed  you  a 
few  minutes  ago  where  the  bridge  seat 
is  pile  supported.  The  operational  bene- 
fits of  this  short  down-time  are  obvious. 
These  photos  show  a  slide  repair  on 
the  Clinchfield  Railroad  in  North  Caro- 
lina.   Some    of   you   may   have   heard   a 
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paper  on  this  project  presented  in  March 
of  1980  at  the  AREA  meeting.  This  is 
obviouslv  a  before  program. 

This  photograph  taken  from  above 
shows  the  slide  area  and  the  temporary 
track  around  it. 

This  is  a  section  of  the  design  that 
was  developed  to  prepare  this  slide. 
Note  that  the  track  is  up  at  the  top  of 
the  slide  and  the  Reinforced  Earth  vol- 
ume that  is  going  to  support  the  fill,  sup- 
ports the  track  is  down  at  the  toe.  Ap- 
propriate drainage  blankets,  and  so 
forth,  have  been  incorporated. 

This  shows  the  start  of  the  construc- 
tion of  the  Reinforced  Earth  structure. 
It  also  shows  some  timbered  cribbing 
with  ballast  about  half-way  up  between 
the  temporary  track  and  the  toe  of  the 
shoe.  This  was  an  initial  attempt  to  use 
cribbing  and  ballast  to  repair  the  line. 
That  attempt  was  abandoned  early  on. 

The  construction  sequence  goes  ahead 
with  the  now  familiar  strips,  ballast,  and 
so  forth. 

And  the   almost   completed   structure. 

This  water  front  loading  structure 
in  Owensboro,  Kentucky,  has  a  spur  line 
on  the  Reinforced  Earth  volume.  This 
structure  has  been  overtopped  during 
flood  stage  without  any  harm.  It  is  a 
locked  backfill  and  suffered  no  damage. 

Industrie!   Uses 

Industrial  uses  include  truck  dumps. 
This  one  is  at  Climax,  Colorado,  on  a 
mine  site,  which  allows  the  dumping  of 


Typical    industrial   application   of   Reinforced 
Earth. 


ore  into  the  crusher,  which  will  be  sup- 
ported on  the  casting  plates  on  the 
structure  on  the  left-hand  side.  Rein- 
forced Earth  structures  handle  the  vibra- 
tions associated  with  this  sort  of  thing 
without  difficulty. 

A  number  of  temporary  truck  dumps 
have  been  built  in  the  west,  which  can 
be  used  at  a  site  for  a  year  or  so,  dis- 
assembled and  the  material  salvaged  and 
it  can  be  re-erected  at  another  location. 

Both  material  storage  and  handling 
facilities,  including  coal  with  slots  of 
100,000  tons  capacity,  such  as  this  one, 
was  a  reclaim  tunnel  at  the  bottom,  and, 
of  course,  conveyors. 

This  is  the  site  of  a  completed  cold 
storage  handling  facility,  with  the  load- 
ing tower  and  the  rail  lines. 

On  a  smaller  scale,  here  is  a  settling 
basin,  which  is  lined  with  an  impervious 
liner. 

We  all  have  problems  with  runoff  and 
sedimentation,  and  lagoons,  right  now, 
so  time  may  come  when  something  like 
this  is  attractive. 

These  retaining  structures  and  con- 
tainment bins  at  the  southern  terminus 
of  the  Alaskan  Pipeline  at  Valdez  are 
designed  for  extreme  seismic  loadings, 
specifically  accelerations  associated  with 
earthquakes  that  would  register  8.2  on 
the  Richter  scale. 

Finally,  these  containment  dikes  are 
at  a  Maryland  plant  for  liquefied  natural 
gas  receiving  and  handling.  These  facil- 
ities are  designed  not  only  to  contain 
the  gas  if  the  tank  was  ruptured,  but  to 
handle  extreme  variations  in  tempera- 
ture. Here  the  flexibility  of  the  wall  as 
opposed  to  a  cast-in-place  wall,  is  shown 
which  would  shatter  under  extreme  tem- 
perature variations. 

These  existing  applications  may  give 
you  some  ideas  that  apply  to  your  own 
requirements. 

Short  Use  Repair 

I  would  like  to  close  with  one  final 
item  for  your  bag  of  tricks  that  may  be 
useful  for  a  short  use  repair  project. 

While  most  reinforced  earth  struc- 
tures in  this  country  are  faced  with  con- 
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crete  panels,  such  as  this  one,  this  is  7 
inches  thick,  approximately  5'  by  5',  and 
weigh  about  a  ton  apiece.  A  number  of 
structures  in  this  country  are  based  on 
the  original  French  design. 

These  particular  retaining  walls  are 
on  the  Nice-Monte  Carlo  Expressway. 
The  facing  is  galvanized  sheet  steel. 

The  advantages  of  the  ease  of  han- 
dling of  the  steel  sections  at  hard-to- 
work  sites  and  the  ease  of  transport  and 
the  ease  of  storage  for  pre-positioning 
are  obvious. 

Finally,  this  15-foot  wood  faced  wall 
is  a  test  structure  recently  completed  in 
California.  It  is  faced  with  3"  x  12" 
treated  timbers.  The  designer  was  work- 
ing to  produce  a  rustic  appearance  wall 
to  use  in  parks  and  developments  where 
a  particular  aesthetic  treatment  was  de- 
sired. When  I  saw  the  photos,  I  hark- 
ened  back  to  my  days  in  the  Sea-Bees 
and  realized  what  we  had  here  was  ma- 
terial that  could  be  manhandled  when 
necessary  to  reach  a  difficult  site.  Of 
course,  compaction  of  the  fill  will  re- 
quire compaction  equipment  but  the 
flexibility  to  deal  with  hard-to-watch  lo- 
cations is  obvious. 

For  temporary  or  emergency  purposes, 
it  would  seem  to  me  that  steel  or  a 
wood-faced  abutment  could  be  com- 
bined with  a  sectionalized  panel  bridge 
or  some  other  sort  of  prefabricated 
bridge  to  give  a  temporary  structure 
that  could  be  erected  very,  very  quickly. 

I  hope  I  have  planted  a  few  ideas. 
When  you  have  an  out-of-the-ordinary 
maintenance  or  construction  problem 
that  you  think  may  fall  into  one  of  these 
categories  I  have  described,  give  us  a 
call  and  we  will  see  if  we  can  help  you 
with  some  sort  of  reinforcement  struc- 
ture. Thank  you  very  much.  (Applause) 

President  Gale:  Thank  you  very  much, 
Mr.  Purinton.  Your  talk  and  slides  were 
very  informative.  In  fact,  much  of  the 
work  I  had  never  seen  before  myself,  so 
I  did  not  know  the  answers. 

Does  anybody  have  any  questions? 
Does  anyone  have  any  questions  of  the 
gentleman? 

Delegate:    I   noted   that   the   concrete 


panels  are  supported  by  galvanized  tie- 
backs.  What  type  of  life  expectancy  do 
you  get  on  those?  I  would  think  if  they 
would  rust  you  would  have  a  problem. 

Mr.  Purinton:  The  real  purpose  of  the 
concrete  panel  is  to  prevent  erosion  of 
the  face  of  the  fill.  The  stability,  of 
course,  comes  from  the  fact  the  rein- 
forcing is  in  them.  This  is  the  first  ques- 
tion that  is  always  asked. 

Much  work  is  going  on  in  Atlanta  on 
the  rebuilding  of  an  interstate  highway 
right  now  and  the  Georgia  State  High- 
way Department  has  run  a  series  of  tests 
to  try  to  put  this  thing  to  rest  once  and 
for  all.  They  came  up  with  some  an- 
swers on  the  order  of  200  years. 

Many  studies  have  been  done  in 
France  that  conclude  this  is  probably 
the  safest  and  the  most  stable  reinforc- 
ing material,  since  it  is  galvanized,  and 
has  the  longest  life.  They  are  experi- 
menting with  aluminum  strips.  Right 
now  we  are  using  bonded  epoxy  strips. 
They  are  also  using  cathodic  protection. 

In  that  one  picture  I  showed,  they 
were  afraid  they  were  going  to  get  prob- 
lems with  current  from  the  third  rail,  but 
that  did  not  materialize. 

But,  by  far,  and  away,  our  most 
stable  and  best  material  is  galvanized 
steel.  Its  life  will  be  more  than  adequate 
for  permanent  structures,  particularly  in 
excess  of  one  hundred  years. 

I  have  some  brochures  on  the  table  in 
the  rear  that  may  answer  some  of  these 
questions,  also  some  photographs  and 
suggestions.  Thank  you.  (Applause) 

President  Gould:  We  are  running  a 
little  ahead  of  schedule,  which  quite 
often  happens. 

The  Department  of  Energy  is  next  on 
our  program.  Mr.  Kennedv  is  not  here 
as  yet,  but  the  principal  address  will  be 
given  by  Dr.  Karel  Klima  from  the  De- 
partment of  Energy. 

We  usually  define  energy  as  seme- 
thing  that  produces  motion  or  heat  and 
we  measure  energy  in  dollars  and  cents, 
gasoline,  electric  bills,  heating,  and  so 
forth.  But,  these  two  gentlemen  are 
going  to  address  the  Conference  on  a 
broader  scope  of  energy.  Dr.  Klima. 
(Applause) 
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Good  morning,  friends.  Can  you  hear 
me  back  there?  Can  you  hear  me  on  the 
other  side?  You  are  going  to  have  a  little 
problem  with  my  accent  so  you  will 
have  to  adjust  your  typing  to  my  Czech 
accent.  Can  you  understand  me  all  right? 
O.K. 

This  morning  something  happened 
that  was  unprecedented.  Mr.  Bauer,  Re- 
gional Manager  and  Regional  Represen- 
tative of  the  Department  of  Energy  was 
going  to  be  here  to  address  you  on  the 
National  Energy  Act.  Unfortunately, 
yesterday,  he  received  a  call  from  Wash- 
ington that  the  OPEC  countries  who  are 
meeting  in  Vienna  are  trying  to  "sock  it 
to  us"  somewhere  from  $26  to  $35  a 
barrel  for  oil.  I  guess  President  Carter, 
Secretary  Duncan  and  the  other  officials 
are  meeting  in  Washington  and  they  are 
expecting  some  hardships  due  to  the 
price  rise  of  oil. 

So,  I  am  here  alone  and  I  am  one  of 
you.  I  am  a  maintenance  man,  which  is 
my  No.  1  responsibility,  and  a  quality 
assurance  man,  and,  for  a  hobby,  I  work 
at  energy  conservation. 

Some  47  years  ago  I  was  in  a  meeting 
like  this  at  the  University  of  Paz  and 
Dr.  Einstein  was  there  to  address  us  on 
the  Theory  of  Relativity  and  E  equals 
MC  square,  and  so  on.  At  this  time,  47 
years  ago,  he  was  proposing  to  this 
meeting  of  scientists  and  engineers  a 
shortage  of  energy  worldwide  would 
occur,  and,  if  we  had  another  war,  we 
were  going  to  be  paying  "through  our 
nose"  for  it. 

I  was  sitting  on  my  father's  lap.  He 
operated  the  uranium  mines  in  Jachy- 
mov,  Czechoslovakia.  At  that  time,  1932, 
only  two  uranium  mines  were  operat- 
ing— one  in  the  Belgium  Congo  and  the 
other  one  in  Jachymov,  Czechoslovakia. 
The    atomic    bomb    did    not    exist.    Dr. 
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Fermi  was  working  in  Italy,  and  Dr. 
Einstein  was  still  in  Europe  trying  to 
make  some  money  for  a  trip  to  the 
United  States.  He  was  an  ex-Professor  at 
the  University  of  Prague  and  was  deliv- 
ering this  address.  Seeing  me  sitting  in 
my  father's  lap,  he  pointed  to  me.  He 
had  a  little  coin  in  his  hand,  and  he 
said,  "Boy,  not  too  far  away,  when  you 
grow  up  to  be  a  man,  that  coin  contains 
enough  energy  to  supply  electricity  for  a 
city  of  one  million  inhabitants."  It  was 
a  little  copper  coin.  Enough  energy  is 
locked  in  that  coin  to  supply  electricity 
for  one  million  inhabitants  for  one  year. 

What  he  really  meant  was  fusion  en- 
ergy. It  was  his  vision  that  was  the  way 
to  go  for  energy  in  the  future. 

Some  years  passed  by  and  in  1950  I 
started  at  Princeton  University.  I  was  a 
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young  man,  a  Graduate  Engineer,  and 
I  saw  Dr.  Einstein  walking  down  under 
the  trees,  as  he  did  every  day.  He  never 
rode  in  a  car.  Occasionally  he  rode  a 
bicycle.  I  said,  "Dr.  Einstein." 

He  said,  "You  speak  a  beautiful  Ger- 
man language."  I  said,  "Yes,  I  am  from 
Prague." 

He  said,  "You  are  the  same  boy  I 
talked  to  in  1933." 

I  said,  "Yes,  that  is  who  I  am."  He 
said,  "You  remember  what  I  told  you  in 
1933?"  And  this  was  in  1950  in  Prince- 
ton. He  said  Von  Braun  started  building 
A  bombs  instead  of  fusion  energy.  That 
was  probably  a  mistake  which  we  made 
and  for  which  we  are  now  paying.  Fu- 
sion energy  will  create  a  lot  of  energy. 

Good  Transportation  Needed 
To  Conserve  Energy 

I  do  not  know  about  you  but  I  am 
pro-nuclear.  I  am  also  pro-coal  and  pro- 
rail.  The  first  day  when  I  came  to  this 
country  I  rode  a  train  from  New  York 
for  less  money  than  you  probably  paid 
to  stay  in  this  hotel  tonight,  and  24 
hours  later  I  found  myself  in  Chicago. 
At  that  time  the  railroads  were  the 
transportation.  The  railroads  were  main- 
tained and  the  railroads  provided  good 
service. 

If  you  study  the  National  Energy  Act 
you  will  find  many  suggestions  for  coal, 
for  solids,  for  nuclear  energy.  You  find 
little  mention  of  oil  as  a  potential  means 
of  saving  energy.  This  country  would  be 
better  off  if  some  of  the  money  we  are 
now  diverting  to  other  sources  of  energy 
would  go  to  the  railroads  and  we  would 
produce  good,  dependable  transporta- 
tion on  the  level  we  had  in  1950,  when 
this  country  was  the  leading  country  of 
the  entire  world. 

That  is  why  I  am  here  today.  I  want 
to  talk  to  you  about  energy  conser- 
vation. 

Americans  Must  Supply 
Their  Own  Energy 

As  you  know,  we  started  this  morn- 
ing at  nine  o'clock,  pretty  soon  it  will  be 


eleven  o'clock,  and  two  hours  later  we 
have  spent  at  the  rate  of  ten  million  dol- 
lars per  hour  for  the  oil  which  is  being 
imported  to  this  country.  That  is  to  the 
tune  of  90  billion  dollars  per  year.  That 
is  the  reason  our  dollar  is  being  de- 
valuated and  we  have  no  employment 
in  this  country.  Somewhere,  sometime, 
sometime  soon,  in  the  next  few  years 
this  situation  has  to  be  reversed.  We 
cannot  afford  to  send  our  American  dol- 
lars to  OPEC  countries.  We  have  to  do 
something  to  provide  enough  energy 
either  produced  here  or  which  we  have 
on  our  hands  in  the  United  States.  How 
can  we  do  it? 

From  the  total  amount  of  energy,  if 
one-third  goes  for  transportation,  one- 
third  goes  for  heating,  lighting  and  ven- 
tilation of  the  buildings  and  houses,  it  is 
known  that  for  transportation  and  trans- 
portation alone  we  can  improve  the 
mileage  50%  with  no  problem  at  all.  Let 
me  give  you  an  example. 

In  1974  the  vehicles  in  six  western 
states  averaged  about  12  miles  per  gal- 
lon. At  this  moment,  all  vehicles  made, 
all  makes,  some  75,000  of  them,  will  op- 
erate at  a  mileage  of  20  to  22  miles  per 
gallon.  So  right  there  you  can  see  the 
potential  saving  we  have  created  be- 
cause we  wanted  to  do  something,  al- 
though five  years  ago  the  auto  industry 
in  Detroit  would  tell  us  it  was  impos- 
sible to  do  so. 

Our  home,  the  average  home,  I  will 
give  you  a  formula  with  which  to  check 
it— probably  uses  about  100.000  BTU's 
per  square  foot  per  year.  100  000  BTU's 
per  square  foot  per  year!  Those  who  do 
not  know  what  BTU's  are,  let  me  give 
you  an  example.  I  will  give  you  a  farm- 
er's match  and  we  will  light  it  and  let  it 
bum.  That  is  one  BTU.  You  use  100,000 
BTU's  per  square  foot  per  year  in  your 
average  home.  How  do  you  check  it? 

If  your  home  is  1,000  square  feet, 
20'  X  50'  and  your  checks  for  your  bills 
for  gas,  or  electricity,  and  for  water, 
also,  multiplied  by  the  BTU  content  for 
the  fuel,  if  that  home  of  1,000  square 
feet,  uses  more  than  50  million  BTU's 
per  year,  you  had  better  do  something 
about  your  house. 
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Ways  to  Conserve  Energy 

You  can  do  several  things.  You  can 
increase  the  insulation  in  the  ceiling  to 
R-30,  which  is  about  12  inches  thick. 
You  can  fill  your  walls  with  insulation 
to  R-20,  which  would  be  about  4  inches 
compacted,  and  you  can  prevent  the  in- 
filtration of  air. 

One  of  the  biggest  wastes  of  energy 
is  infiltration  into  the  house.  Leakage 
around  the  basement  windows,  leaky 
holes  in  the  foundation,  anywhere  where 
a  draft  is  found  you  have  infiltration.  So, 
through  storm  windows,  storm  doors, 
calking,  by  making  your  house  tight  you 
can  prevent  the  waste  of  energy.  The 
difference  is  that  you  can  save  up  to  50% 
of  the  dollars  you  spent  for  fuel.  If  the 
heating  and  cooling  of  your  home  costs 
$1,000  right  now,  you  can  cut  it  down 
to  $500. 

Later  on,  in  the  lobby,  I  am  going  to 
have  a  little  demonstration  and  anyone 
who  wishes  can  test  it.  It  has  an  incre- 
mental switch  for  the  thickness  of  your 
insulation.  It  has  one  for  storm  windows, 
storm  doors,  and  so  on.  You  can  check  it 
with  how  many  bedrooms  you  have,  you 
can  select  any  area  of  your  home.  Based 
on  that,  you  can  determine  how  much 
it  costs  you  to  heat  and  cool  your  home 
per  year.  You  can  make  deviations  based 
on  the  American  Society  of  Heating  and 
Ventilating  Engineers'  standards.  You 
can  check  it  for  adding  storm  windows, 
calking  your  home  and  you  can  see  the 
energy  you  will  save. 

If  every  American  homeowner  would 
do  this  we  would  cut  our  consumption 
of  fuel  for  heating  and  cooling  in  half 
immediately.  That  alone  would  result  in 
cutting  the  imports  50%. 

I  do  not  know  how  many  in  the  room 
have  seen  the  Chicago  Tribune's  articles 
the  last  few  days,  but  for  August  we  are 
importing  37%  less  oil.  However,  the 
Arabs  are  increasing  the  cost  of  oil  by 
14%. 

Why  We  Need 
Energy  Conservation 

Let  me  go  back.  Why  do  we  need  en- 
ergy   conservation?    According    to     the 


present  known  reserves  of  oil  in  the 
OPEC  countries  and  elsewhere,  includ- 
ing this  country,  it  is  estimated  that  the 
oil  reserves  will  last  until  the  year  2000 
or  2010  at  the  most.  That  means  we 
have  sufficient  crude  oil  which  we  are 
importing  at  the  rate  of  $290  billion  per 
year  for  the  next  30  years.  We  have 
some  20  to  30  years  to  do  something  to 
find  new  sources  of  energy,  whether  it 
be  solids,  whether  it  be  the  wind, 
whether  it  will  be  fusion,  whether  it  will 
be  coal  gasification,  and  so  on — 30  years. 

The  place  where  I  work  is  known  as 
Argonne  National  Lab.  It  has  5,000  em- 
ployees, 2,000  acres,  and  we  do  research 
on  the  development  of  energy,  exploring 
new  energy  sources,  such  as  nuclear, 
solar,  geo-thermal,  battery  for  transpor- 
tation and  many  others. 

At  Princeton  University,  the  Princeton 
Plazma  Physics  Lab,  which  is  owned  by 
D.O.E.  and  operated  by  Princeton  Uni- 
versity, we  do  research  in  fusion  and  en- 
ergy. Here,  if  our  indications  are  correct, 
the  first  demonstration  will  be  made 
sometime  in  1995,  and  by  the  year  2005 
or  2010,  we  will  have  plentv — plenty — 
of  energy,  as  plenty  as  we  had  in  1950 
when  we  used  oil  for  our  resources.  The 
fusion  energy  is  the  way  to  go  in  the  fu- 
ture. It  is  non-toxic,  it  is  safe,  it  is  plen- 
tiful, and  the  elements  which  fusion 
uses  is  as  sea  water,  and  if  we  can  pre- 
serve the  crude  oil  until  2000  or  2010, 
this  country  will  be  the  leader  of  all  the 
nations  of  the  whole  world  in  energy, 
because  we  have  the  resources  at  home. 
We  will  have  the  demonstration  plant, 
we  will  be  in  operation  and  we  will  not 
have  to  go  to  OPEC  to  buv  their  crude 
oil,  which  at  that  point  they  will  not 
have. 

Energy  Shortage 

Is  In  the  United  States 

How  manv  people  here  think  energy 
is  short  now?  How  many  think  energy  is 
short?  Show  me  your  hands.  That  is 
about  half.  How  manv  people  do  not 
think  energy  is  short?  That  is  about  one- 
third.  How  about  the  other  ones?  They 
are  undecided. 
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Reallv  and  truly  no  energy  shortage 
exists.  Would  you  believe  it?  Plenty  of 
energy  is  available  in  the  whole  world. 
The  problem  is,  it  is  not  in  the  United 
States  and  if  we  have  to  import  it,  it  is 
costly  and  we  cannot  afford  it. 

You  see,  in  1950  we  had  plenty  of 
energy.  We  never  worried  about  it. 
Gasoline  was  25c  or  30<-  a  gallon,  for 
which  we  now  pay  about  $1.35  or  $1.40. 
That  makes  us  think  energy  is  short.  The 
energy  is  in  the  wrong  hands.  We  do 
have  plenty  of  other  energy.  Uranium — 
coal — we  have  coal  for  500  vears,  if  we 
go  back  to  the  coal  resources,  and  no 
one  wants  to  do  that  because  coal  is 
dirty.  I  do  not  want  to  shovel  coal  into 
my  furnace.  It  is  much  easier  to  use  nat- 
ural gas.  We  have  to  go  back  to  coal 
again. 

We  will  be  spending  some  $20  billion 
on  coal  research  gasification  and  the  pro- 
duction of  synthetic  fuels  from  coal. 
This  is  nothing  new.  In  1945,  when  Gen- 
eral Patton  went  into  Czechoslovakia, 
he  wanted  to  see  three  places.  One  was 
the  300  white  Andalusian  horses,  which 
were  in  Pilsen,  a  gasification  plant  and 
gasoline  plant,  which  was  producing 
gasoline  from  coal,  and  the  third  one 
was  the  Jachymov  mines.  The  Jachymov 
mines,  he  looked  at  and  he  said,  "That 
looks  like  a  mine.  I  want  no  part  of  it." 
He  saw  the  gasification  plant  for  gas- 
oline and  he  said,  "That  looks  like  a  re- 
finery," and  he  wanted  no  part  of  it.  The 
Russians  got  it.  The  Russians  have  syn- 
thetic fuel  plants  operating  now.  They 
have  nuclear  energy  on  the  same  level 
with  us.  We  used  to  be  a  leader  in  nu- 
clear energy.  So,  General  Patton  went 
back  to  Piisen  and  admired  his  white 
horses.  That  is  one  of  the  mistakes  for 
which  we  are  now  paying,  which  he 
made  in  1945, 

The  National  Energy  Act 

In  1978,  the  National  Energy  Act  was 
passed  in  five  different  bills.  The  most 
important  bill  is  the  bill  on  energy  con- 
servation. Basically,  when  you  study 
those  hundreds  and  hundreds  of  pages, 
you  will  find  out  what  we  have  to  do 


in  order  to  sustain  our  operations,  our 
gross  national  product,  our  way  of  liv- 
ing. It  is  to  save  about  20%  of  our  ener- 
gy by  1985  compared  with  our  pace  in 
1975. 

What  we  have  to  do  is,  the  buildings 
that  are  built  in  the  future  should  use 
20%  less  energy  as  compared  to  those 
built  in  1975. 

This  National  Energy  Act  has  many, 
many  other  clauses,  taxes,  reductions  for 
homeowners,  but  this  is  basically  for 
private  industry,  trying  to  save  about 
20%  of  the  energy  as  compared  with 
1975— a  cutback  of  20%. 

When  you  saw  that  movie  by  the 
Union  Pacific,  you  saw  a  little  figure 
there,  which  probably  escaped  you,  but 
they  save  about  9%  of  their  energy  used 
since  1973.  So  another  10%  or  11%  by 
1985  and  they  will  be  in  the  ballpark, 
so  that  we  can  afford  to  stretch  our  re- 
sources until  2000  to  2005  to  support  us. 

One  of  the  provisions  of  that  bill  is 
that  in  public  buildings,  schools  and  hos- 
pitals, the  government  will  provide  some 
$65  million  for  the  auditing  of  those 
buildings.  They  will  provide  some  $900 
million  for  the  renovating  of  those  build- 
ings, so  that  a  building  which  now  uses 
anywhere  from  100,000  to  300,000  BTU's 
per  square  foot  would  be  renovated, 
would  be  updated  to  use  anywhere  from 
50,000  to  75,000  BTU's  per  year.  That's 
the  figure  you  should  take  home.  Go 
home,  measure  your  home,  see  how 
much  you  are  using  per  year  of  electric, 
gas,  or  oil,  or  what  have  you,  and  if  your 
home  uses  more  ih?n  50.000  BTU's  per 
year  per  square  foot,  fix  it.  Get  the  insu- 
lation contractor,  get  the  calking  con- 
tractor, pay  $600  to  $1,000  at  the  most 
and  cut  your  electric  bill  in  half.  That 
means  that  kind  of  return  in  a  year  or  a 
year  and  one-half  or  two  years  at  the 
most.  At  the  same  time  you  have  a 
chance  of  a  tax  relief.  The  government 
will  give  you  up  to  $300  for  renovating 
your  home.  They  will  give  you  up  to 
$2,000  for  providing  your  home  with 
solar  application,  which  you  might  add. 
Solar  payback  is  not  made  in  a  year  and 
one-half  or  two.  It  might  be  five  to  ten 
years. 
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With  the  cost  of  energy  rising,  and  I 
do  not  know  what  you  may  have  today, 
hut  you  may  find  it  would  be  very  prac- 
tical to  put  a  solar  collector  in  if  for  no 
•other  reason  than  to  heat  up  your  water. 

In  order  to  spend  $65  million  and 
$300  million  in  these  projects,  solar,  and 
so  on,  we  are  required  that  energy-sav- 
ing factors  will  be  incorporated  in  the 
federal  buildings  which  the  federal  gov- 
ernment owns  and  operates.  That  will 
require  a  special  breed  of  people,  a  spe- 
cial breed  of  engineers,  engineers  who 
are  versed  in  heating,  ventilating  and 
air-conditioning  and,  at  the  same  time, 
know  the  methodology  of  energy  audit- 


ins. 


Energy  Auditors  Needed 

We  in  Region  5,  which  comprises  six 
states,  have  trained  so  far  some  250  en- 
ergy auditors.  We  take  a  young  engi- 
neer, we  take  an  engineer,  we  take  a 
mechanical  engineer,  an  electrical  engi- 
neer, and  we  give  them  three  days  of 
training  in  energy  conservation  manage- 
ment and  what  to  do  in  order  to  make 
renovating  pay  back.  Three  days  later 
they  are  certified  to  do  the  work. 

I  do  not  know  how  many  members 
your  Association  has  but  if  you  would 
like  to  offer  that  type  of  course  to  your 
Association,  we  would  like  to  conduct  it 
for  you,  to  give  you  the  knowledge  of 
federal  registration,  federal  require- 
ments and  regulations,  the  guidelines, 
the  standards,  the  energy  building  juris- 
dictions, the  provisions  and  the  stand- 
ards of  building  and  energy  performance 
standards,  and  so  on,  so  when  the  man 
comes  back,  he  could  be  your  energy 
coordinator  for  your  company,  the  man 
who  is  really  pushing  for  a  20%  cutback 
in  energy  usage.  Any  time  you  are  sav- 
ing in  the  cost  of  energy,  you  are  really 
adding  up  in  the  profit  and  loss  of  your 
company. 

Let  me  give  you  an  example.  The 
Fermi  Lab,  which  is  located  about  25 
miles  away  from  here,  has  about  1,500 
employees,  6,000  acres,  large  storage 
spaces,  and  a  16-story  building,  in  which 


operation  we  are  spending  some  $9  mil- 
lion on  electricity  alone. 

At  Argonne  National  Lab,  which  has 
some  5,000  employees  and  2,000  acres 
and  200  buildings,  we  are  spending 
some  $5  million  for  electricity  alone. 
The  last  two  or  three  years  we  audited 
every  one  of  these  buildings  and  came 
up  with  a  suggestion,  a  proposal  to  cut 
back  on  the  energy.  So  far,  we  have 
gotten  everv  dollar  which  we  proposed 
from  the  Headquarters  of  Energy  and 
our  present  savings  are  37%  from  two 
and  one-half  years  ago  when  we  did  not 
have  energy  conservation  programs. 

Many  other  ways  in  which  to  save 
energy  are  possible,  such  as  transpor- 
tation and  other  activities.  I  do  not  want 
to  go  into  that  on  this  program.  All  of 
it  is  available.  We  just  want  to  be  sure 
you  know  about  it  and  it  is  available  to 
you  just  for  the  asking.  The  training  of 
the  energy  auditors  could  be  performed 
for  your  organization  whereby  you 
would  have  your  people  coming  in  here 
to  be  trained  as  energy  coordinators  to 
try  to  save  the  energy. 

At  this  point,  does  anyone  have  any 
questions?  One  way  to  get  questions,  if 
you  will  excuse  me  for  a  second,  is  to 
offer  a  souvenir.  This  is  a  little  gadget 
for  your  shower  and  the  first  man  to  ask 
a  question  gets  one.  It  costs  about  2<f. 
You  put  it  in  your  shower  and  you  will 
cut  down  your  hot  water  usage  by  50%. 
It  is  a  little  plastic  adapter.  It  is  one  way 
to  save  energy. 

Now  let  me  go  back  to  the  micro- 
phone. Any  questions  for  the  training  of 
energy  auditors. 

Delegate:  Where  should  we  contact 
you? 

Dr.  Klima:  I  am  located  at  Argonne 
National  Lab,  9800  So.  Gas  Avenue. 
And  the  telephone  number  is  972-2284. 
When  you  have  your  proceedings  for 
this  Conference,  the  paper  will  be  in- 
cluded in  it  and  it  will  include  my  ad- 
dress. 

This  is  not  only  for  the  energy  audi- 
tors. This  is  for  any  kind  of  request  you 
have,  energy-related  in  which  we  might 
help  you.  If  you  are  located  here  in  Re- 
gion 6,  contact  me  directly.  If  not,  then 
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we  will  refer  you  to  the  office  close  to 
your  address. 

Delegate:  What  about  using  wood  for 
energy? 

Dr.  Klima:  Well,  wood  energy  is  very 
valuable  if  you  have  a  supply  of  wood. 
For  example,  that  reminds  me  of  a  pro- 
posal I  received  about  three  years  ago. 
Some  man  from  Chicago  came  to  tell 
me  he  had  15  million  railroad  ties.  Now 
that  sounded  real  good.  He  was  going 
to  have  us  do  a  project  at  Argonne  Na- 
tional Lab,  chop  those  old  railroad  ties 
into  small  pieces  and  install  a  wood 
burning  furnace  to  use  them. 

Then  we  asked  him,  "How  much 
would  you  charge  for  them?"  Two  or 
three  years  ago,  the  price  was  good.  But 
he  immediately  knew  that  he  had  like  a 
million  and  one-half  expenditure  for 
equipment  to  chop  those  railroad  ties 
and  have  three  men  operating  around 
the  clock,  and  by  the  time  he  would 
have  gotten  them  to  us  they  would  have 
cost  more  than  the  natural  gas  that  we 
are  now  getting  very  cheaply. 

Wood  is  a  very  valuable  source,  if 
you  have  a  supply  of  wood.  Not  much 
wood  is  available  in  Chicago  or  Illinois. 
You  have  to  go  to  some  other  location. 
If  you  have  ballast,  that  is  another  po- 
tential for  you  to  use  as  fuel  in  your 
furnace.  If  you  have  a  wood  supply,  it 
is  a  wonderful  way  to  save  energy,  and 
not  to  use  natural  gas  or  oil. 

Delegate:  I  have  been  wondering 
about  the  loss  of  heat  in  the  home.  I  am 
not  so  concerned  about  losing  the  heat 
through  storm  windows  and  what  not, 
because,  how  much  air  does  a  home 
have  to  have  that  you  may  have  fresh 
air? 

Dr.  Klima:  Enough  infiltration  is  in 
your  home,  even  the  tightest  home,  that 
you  do  not  have  to  worry  about  the 
quality  of  the  air  as  far  as  oxygen  and 
carbon  monoxide  is  concerned,  so  that 
would  be  the  last  thing  about  which  I 
would  worry.  Normally,  the  home,  as 
they  build  them  now,  has  six  to  ten  in- 
filtrations per  hour  and  those  are  not  the 
waste.  It  is  the  waste  in  energy  that  you 
have  to  have  to  heat  the  air  and  you  do 
not  gain  anything  by  it.  Just  the  venti- 


lation through  the  chimney  of  your  fur- 
nace provides  enough  air  that  you  do 
not  have  to  worry  healthwise  about  the 
condition  of  your  house,  because  no 
house  is  so  tight  that  you  will  suffer 
damage  due  to  a  lack  of  oxygen  because 
the  carbon  monoxide  will  be  too  high. 

Try  to  calk  your  home.  That  is  more 
important.  Even  if  you  calk  it  you  are 
still  going  to  have  a  2  or  3  infiltration 
of  air  changes  per  hour  in  your  home, 
which  is  more  than  sufficient. 

Delegate:  What  about  problems  with 
dust?  Supposing  you  have  a  smoker  in 
the  family. 

Dr.  Klima:  If  you  have  a  smoker  in 
the  family,  you  can  always  ventilate  or 
you  can  have  a  purifier  of  the  air,  or  he 
can  stop  smoking,  which  is  probably  my 
best  recommendation.  I  have  done  it  my- 
self. I  used  to  smoke  ten  cigars  a  day 
and,  believe  me,  you  feel  much  better 
without  it.  Some  type  of  device  to  purify 
the  air  might  be  a  better  device  than  to 
waste  the  energy. 

Delegate:  Does  Argonne  have  any  of 
these  scrubbers  to  clean  up  the  air? 

Dr.  Klima:  Yes,  as  a  matter  of  fact, 
we  do.  As  you  know,  we  are  interested 
in  nuclear  energy  and  we  are  using  it  for 
other  things. 

Delegate:  Do  you  recommend  any 
particular  type? 

Dr.  Klima:  We  were  so  disappointed 
with  those  on  the  commercial  market 
that  we  designed  our  own.  Nuclear  par- 
ticles were  in  it  and  we  had  to  build  fil- 
ters, with  99.99  filtration,  and  so  on,  and 
make  certain  that  some  of  the  elements 
were  removed.  But  they  work  —  they 
work. 

Any  other  questions  back  there? 

At  this  point  I  would  like  to  introduce 
Mr.  John  P.  Kennedy,  the  Director  for 
the  Office  of  Regional  Activities  in  Chi- 
cago. John,  would  you  like  to  say  "Wel- 
come" to  these  lovely  people  in  here. 
Come  to  the  microphone. 

He  was  going  to  welcome  you  to  Chi- 
cago on  behalf  of  Mr.  Bauer,  the  Re- 
gional Representative,  and  in  the  maze 
of  transportation,  and  this  hotel,  he 
probably  got  lost. 

Mr.    Kennedy:    I   would   only   like   to 


Training  of  Energy  Auditors 


29 


take  a  second.  I  was  asked  to  introduce 
Dr.  Klima  at  eleven  o'clock.  So,  rather 
than  getting  lost  —  I  am  ahead  of  sched- 
ule. Can  you  hear  me? 

As  I  was  saying,  I  was  asked  to  speak 
for  a  minute  about  the  National  Energy 
Plan  and  to  introduce  Dr.  Klima,  which 
was  to  take  place  at  eleven  o'clock.  So 
I  did  not  have  any  trouble  finding  the 
hotel.  We  all  ended  up  ahead  of  sched- 
ule, which  I  suppose  we  in  public  ser- 
vice should  consider  or  adopt  as  well. 

Welcome  to  Chicago.  Welcome  to  Re- 
gion 5,  as  far  as  the  Department  of  En- 
ergy is  concerned.  I  managed  to  hear 
what  I  presume  were  most  of  Karel's 
remarks. 

As  he  was  indicating,  the  National 
Energy  Plan  is  very  complicated  and  has 
many  aspects.  What  he  has  done  and 
what  I  would  like  to  do  for  a  second  is 
just  talk  about  energy  conservation  mea- 
sures. 

Of  course,  the  whole  objective,  as  Dr. 
Klima  stated,  is  to  reduce  the  amount  of 
imported  oil.  I  do  not  think  I  need  to 
say  it  any  more  extensively  or  any  more 
emphatically. 

It  is  also  interesting,  I  think,  that  only 
a  couple  of  years  ago  our  foreign  oil  bill 
ran  about  $42  billion.  This  year  we  are 
looking  at  something  in  the  neighbor- 
hood of  $90  billion. 

Energy  conservation  and  the  aspects 
of  the  National  Energy  Plan,  as  Dr. 
Klima  has  indicated,  is  made  up  of  a 
number  of  pieces  of  legislation  that  were 
legislated  by  the  Congress,  as  well  as 
initiatives  and  proclamations,  and  so 
forth,  that  end  up  in  the  category  of  vol- 
untary activity.  Dr.  Klima  has  mentioned 
a  number  of  them  so  I  will  not  attempt 
to  repeat  them. 

I  think  the  most  important  thing  for 
each  of  us  to  keep  in  mind  is  that  the 
area  of  buildings,  the  area  of  building 
construction  maintenance,  and  so  forth, 
is  an  area  in  which  a  great  deal  of  en- 
ergy conservation  can  take  place.  It  is 
not  a  way  of  generating  new  energy,  but 
it  is  a  way  of  preserving  and  extending 
our  existing  energy  resources. 

Dr.  Klima  is  an  interesting  individual, 
as  vou  probably  already  know.  He  works 


with  us  in  the  Chicago  operations  in  the 
Regional  Office,  which  is  Midwestern 
Headquarters  for  the  Department  of  En- 
ergy. He  is  also  very  active  with  the  Ex- 
ecutive Board  in  the  Chicago  area,  pro- 
viding leadership  and  resources  to  the 
federal  agencies,  as  well  as  state  and 
local  governments  who  are  interested  in 
energy  conservation  and  energy  manage- 
ment in  the  upper  Midwest.  When  he 
says  to  you  that  he  is  willing  to  accept 
any  request  you  might  have  for  assist- 
ance, I  can  assure  you  he  means  it. 

I  am  sorry  I  was  not  here  to  introduce 
Dr.  Klima  at  the  proper  time  on  the  pro- 
gram. I  hope  he  has  managed  to  assist 
you  somewhat  in  discussing  some  of  the 
aspects  of  the  National  Energy  Plan,  at 
least  those  that  deal  with  energy  conser- 
vation. I  think  it  is  perhaps  one  of  the 
most  important  problems,  if  not  the 
most  important,  faced  by  this  country, 
or  this  world,  at  this  moment.  I  hope  we 
have  managed  a  little  bit  to  heighten  a 
certain  amount  of  awareness  to  this 
problem. 

I  think  the  nice  thing  about  energy 
conservation  is  that  we  can  do  things 
for  ourselves,  for  our  companies,  our  or- 
ganizations, our  affiliations  and  for  our 
nation.  Thank  you.  (Applause) 

Dr.  Klima:  Thank  you,  Mr.  Kennedy. 
The  future  remarks  will  be  appreciated 
by  those  who  are  in  maintenance,  as  I 
am,  who  are  responsible  for  improving 
facilities. 

We  do  have  a  little  booklet  for  Main- 
tenance Managers,  which,  if  any  of  you 
wish  to  use  in  your  operations,  will  give 
you  a  full-time  maintenance  system,  and 
that  maintenance  system  is  backed  by 
another  guide  for  people  who  work  in 
the  maintenance  department,  the  fore- 
man, maintenance  man,  and  energy  con- 
servation in  the  Maintenance  Depart- 
ment. When  you  audit  facilities,  the 
thing  you  always  find  out  is  that  the  No. 
1  energv  saving  can  be  done  through 
the  proper  Maintenance  Department. 
That  is  where  the  actual  and  quickest 
savings  are. 

So,  if  any  one  of  you  would  be  inter- 
ested in  these  two  booklets,  again  they 
will  be  listed  as  part  of  the  presentation. 
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Let  us  know  and  we  will  help  you  sig- 
nificantly. 

I  will  give  vou  an  example.  A  year 
ago  exactly,  about  this  time,  we  went  to 
the  Marriott  Hotel  in  Ft.  Wayne,  Indi- 
ana, and  27  people  attended  a  course  for 
energy  auditors.  At  the  conclusion  of 
the  second  day  of  the  course  we  walked 
through  that  building  for  two  and  one- 
half  hours.  After  two  and  one-half  hours 
of  walking  through  that  building  we 
came  back  and  everybody  brought  in  a 
little  report  on  what  they  would  im- 
prove. And  27  people  contributed  to  a 
35%  energy  saving  at  Marriott  Inn  at  Ft. 
Wayne,  Indiana. 

If  you  spent  two  days  to  save  35%  of 
the  energy  in  your  organization,  I  think 
it  would  be  worthwhile  to  try. 

At  this  point,  any  questions  for  Mr. 
Kennedy  or  me? 

Delegate:  I  have  understood  President 
Carter  is  anti-nuclear.  Is  this  true? 

Dr.  Klima:  I  do  not  want  to  have  this 
as  a  political  issue  but  I  will  offer  you 
my  personal  observations. 

Delegate:  What  was  the  question? 

Dr.  Klima:  The  question  was  on  nu- 
clear energy,  and  he  questions  why 
President  Carter  appears  to  be  anti- 
nuclear.  I  do  not  think  he  is.  I  think  he 
made  certain  commitments  not  to  make 
a  No.  1  priority  of  nuclear  energy.  But 
I  do  not  think  he  is  anti-nuclear.  As  you 
know,  we  still  have  some  50%  of  our  ac- 
tivities in  the  Department  of  Energy  on 
nuclear.  As  a  matter  of  fact,  we  could 
not  put  through  the  year  2010  with  our 
nuclear  energy.  I  do  not  know  how  many 
of  you  are  from  the  Midwest,  but  40%  of 
the  energy  in  the  State  of  Illinois  comes 
from  nuclear.  It  only  came  because  the 
Commonwealth  Edison  Company  was 
working  very  closely  with  the  Atomic 
Energy  Commission,  Department  of  En- 
ergv,  and  the  nuclear  plants  which  are 
operated  very  successfully  in  the  State 
of  Illinois. 

Other  states  use  nuclear  energy.  Some- 
one was  here  from  North  Carolina.  Their 
electricity  in  North  Carolina  is  derived 
50%  from  nuclear.  From  my  personal  ob- 
servation, he  is  not  anti-nuclear.  He  just 
does  not  make  it  the  No.  1  priority,  be- 


cause of  other  sources  of  energy  in 
which  you  also  must  become  interested. 
As  I  mentioned,  fusion  will  probably  re- 
place nuclear  energy  completely.  We 
cannot  afford  to  neglect  any  potential 
contribution  to  our  energy  picture  by 
the  year  2000. 

Do  you  agree  with  me  or  do  you  think 
he  is  anti-nuclear? 

Delegate:  I  think  he  is  anti-nuclear. 

Dr.  Klima:  We  are  still  getting  pretty 
good  money  from  him  for  nuclear  ener- 
gy, so  I  cannot  make  that  statement 
myself. 

Delegate:  You  say  that  by  the  year 
2005  the  United  States  will  have  the  en- 
ergy problem  pretty  well  solved.  What 
will  happen  in  the  other  countries? 

Dr.  Klima:  Let  me  tell  you,  we  have 
always  been  a  leader  and,  if  we  solve 
our  problems,  and,  we  are  the  biggest 
wasters  of  energy,  as  you  know — six  per- 
cent of  the  population  wastes  two-thirds 
of  the  energy — if  we  solve  our  problem, 
we  will  worry  about  the  other  worlds, 
too,  somehow.  But  somebody  has  to 
come  to  the  solution.  In  1950,  you  could 
say  that  America  was  the  No.  1  country, 
definitely  —  technologically,  politically, 
and  so  on.  I  do  not  think  we  could  say 
it  now.  We  are  trailing  behind  some- 
body. One  thing,  we  have  lost  our  lead- 
ership and  therefore  we  have  lost  every- 
thing. Look  at  the  Iranian  situation. 
Ayatollah  Khomeini  dares  to  say  any- 
thing. He  would  not  have  said  it  in  1950. 
So,  bv  being  technologically  first,  scien- 
tifically and  economically  first,  we  will 
regain  that  leadership.  That  is  possible 
if  in  the  next  ten  years  we  cut  back  on 
the 'usage  of  energy,  for  which  we  have 
to  pay  now,  $90  million  a  year. 

Delegate:  Will  that  create  sort  of  a 
give-away  situation  again? 

Dr.  Klima:  I  do  not  want  to  go  into 
the  give-away.  I  want  to  go  into  the  en- 
ergy picture  only,  so  that  we  do  not 
have  to  go  on  the  outside.  If  you  have 
plenty,  you  do  not  mind  sharing  it, 
right?  But  let  us  take  care  of  ourselves 
first. 

Delegate:  We  have  heard  that  alcohol 
added  to  gasoline  will  save  some  of  the 
energy  we  use  in  our  vehicles.  On  the 
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other  hand,  the  oil  companies  and  other 
interests  perhaps  have  said  that  produc- 
ing a  gallon  of  alcohol  requires  more  en- 
ergy than  the  energy  that  it  contributes. 
What  is  the  truth  of  that? 

Dr.  Klima:  I  am  glad  you  asked  that 
question  because  that  is  my  favorite 
hobby.  In  1938,  Hitler  occupied  Czech- 
oslovakia. A  big,  16-inch  oil  line  came 
from  Romania  and  ended  somewhere 
near  Vienna.  When  Hitler  got  hold  of  it, 
we  lost  all  our  oil  supply.  We  were  in  a 
worse  situation  than  this  country  ever 
will  be. 

The  first  thing  we  had  to  decide  was, 
what  are  we  going  to  do  to  replace  it? 
Maybe  you  do  not  know,  but  in  Czech- 
oslovakia we  had  many  potatoes  and 
many  sugar  beets.  Within  six  months 
hundreds  and  hundreds  of  plants  were 
constructed,  over  night,  to  produce  al- 
cohol. 

In  1940  and  1941,  the  mixture  of 
gasoline  in  Czechoslovakia  was  20%  al- 
cohol and  80%  gasoline.  As  a  matter  of 
fact,  I  talked  to  John  Sweringen,  the 
Chairman  of  Standard  Oil  Company, 
and,  you  know,  sometime  ago  he  was 
against  gasohol  and  what  have  we  got 
to  gain,  and,  you  know,  he  had  the  ar- 
gument it  w?s  going  to  take  more  BTU's 
to  produce  alcohol  than  what  it  is  worth. 
I  told  him,  "J°hn,  did  you  know  that  the 
Standard  Oil  Company  and  Mobil  in 
1937  and  1938  were  putting  20%  alcohol 
into  gasoline  because  the  government 
told  them  to  do  it,  and  no  other  way, 
either  get  out  or  do  it,  so  they  did  it? 
So  he  researched  it  and  he  apologized, 
he  said,  "We  did  it."  I  said,  "Do  not  say 
that  Standard  never  did  it  before.  You 
did  it  and  you  have  forgotten  about  it, 
because  the  energy  was  so  plentiful  and 
cheap  that  you  were  not  interested." 

You  can  see  the  reversal  of  the  atti- 
tude of  the  oil  companies  lately.  1,600 
Texaco  stations  in  Iowa  and  some  1,500 
in  Illinois  sell  gasohol.  In  Argonne  we 
have  three  or  four  of  them. 

I  have  just  attended  a  meeting  on  al- 
cohol fuels  in  Springfield,  Illinois,  and 
alcohol  is  the  way  to  go,  really.  The 
question  which  you  raised,  that  it  takes 
more    BTU's    to    produce    alcohol    than 


what  it  is  worth  is  not  true.  It  all  de- 
pends on  what  you  do.  If  you  distill 
whiskey,  it  takes  more  BTU's  than  whis- 
key is  worth  as  a  fuel.  If  you  distill  al- 
cohol for  transportation,  it  takes  only 
about  50%  to  60%.  It  does  not  matter 
how  many  BTU's  you  are  going  to  use 
if  you  use  coal  for  distillation  of  alcohol 
because  we  have  plenty  of  coal. 

Now,  what  I  am  trying  to  tell  you  did 
not  come  from  me.  This  is  a  one  million 
dollar  project  at  Purdue  University, 
funded  by  the  Department  of  Energy, 
and  they  came  up  with  the  answer  of 
60%.  Research  is  being  done  at  the  Ames 
Lab  and  they  know  it  takes  half  the 
BTU's  needed  to  distill  what  is  being 
produced.  We  have  the  coal,  so  we  do 
not  really  care  how  many  BTU's  we  use 
to  produce  that  alcohol  because  we  are 
not  paying  for  oil.  But  alcohol  to  replace 
10%  to  20%  of  the  gasoline  which  now 
goes  to  the  OPEC  countries  is  a  plus.  At 
the  Fermi  Lab,  which  is  our  other  re- 
search lab,  we  are  using  a  gasohol  mix- 
ture. We  have  been  doing  this  for  the 
last  six  months,  15%  alcohol  and  85% 
gasoline.  We  have  had  no  problem  at 
all.  This  winter  we  are  going  to  20% 
alcohol,  as  we  did  in  Europe  35  years 
ago.  You  will  encounter  no  problem  at 
all.  As  a  matter  of  fact,  we  have  some 
17  vehicles  on  display  in  Springfield, 
Illinois,  which  are  fueled  completely 
with  alcohol — 100%  with  alcohol.  We 
have  an  airplane  that  flew  from  Califor- 
nia to  Chicago  on  100%  alcohol.  Astro- 
naut Cooper  was  one  of  those  who 
piloted  the  plane. 

Now  let  me  tell  you,  they  told  him 
when  he  started  taking  off  with  the  air- 
plane, fueled  by  100%  alcohol,  the  EPA, 
Environmental  Protection  Agency,  said 
that  it  was  illegal.  He  said,  "Going  to 
the  moon  was  illegal,  too — but  I  did  it." 
That  is  the  type  people  you  need  in 
order  to  break  through  and  do  what  has 
to  be  done. 

Delegate:  Will  alcohol  work  as  a 
diesel  fuel?  If  so,  it  would  mean  a  great 
saving  in  our  line  of  work. 

Dr.  Klima:  That  is  another  very  good 
question.  Let  me  tell  you  what  we  did 
with  a  diesel  engine,  and  this  is  not  only 
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this  August,  but  we  did  it  last  April  and 
November  of  last  year.  We  started  a 
diesel  engine  with  diesel  fuel.  Then  we 
diluted  the  diesel  fuel  with  alcohol,  and 
it  ran.  And  on  top  of  it,  when  the  engine 
got  hot,  we  ran  it  on  a  mixture  of  50% 
water  and  50%  alcohol.  You  see  what 
can  be  done?  Fifty  percent  water  and 
fifty  percent  alcohol.  But  you  cannot  tell 
that  to  the  engineers  because  they  know 
it  will  not  work!  You  have  to  do  it  with 
a  guy  who  is  willing  to  make  it  work. 

We  want  luxury  —  we  want  leisure 
. —  we  want  to  pull  up  to  the  station, 
start  and  pull  away.  During  the  war, 
when  we  ran  out  of  gasoline  and  ran  out 
of  alcohol,  we  tied  a  big  cart  behind  the 
car,  24  inches  in  diameter  and  6  feet  tall, 
and  put  wood  in  it,  chopped  wood,  one- 
half  inch  by  one  inch,  something  of  that 
nature.  You  woke  up  one  hour  before 
you  had  to  leave  your  home.  You  started 
a  fire,  and  you  got  methane,  which  was 
gas,  on  which  we  drove  during  the  last 
three  years  of  the  war,  until  1945.  I 
know  that  is  possible. 

Somebodv  asked  a  question  about 
wood.  Even  wood  could  be  used  proper- 
ly gasified  to  power  the  car.  Means  and 
ways,  many  ways,  hundreds  of  ways  to 
do  it,  but  someone  has  to  try  it  first. 
Always  some  people  will  sav  it  will  not 
work — until  it  works,  and  then  they 
apologize. 

You  know,  gasohol  is  one  of  these 
problems.  What  would  interest  an  oil 
company  to  sell  gasohol?  They  do  not 
make  money  on  alcohol.  They  pay  may- 
be a  buck  seventy-five  per  gallon  and 
they  cannot  mark  it  up.  No  taxes  are  on 
it.  So  they  are  not  interested  in  selling 
gasohol  —  until  somebody  forces  them 
to  do  it,  either  public  opinion  or  gov- 
ernment regulations.  To  go  the  govern- 
ment regulation  route  is  sometimes 
wrong.  It  takes  public  opinion.  If  you 
are  the  driver  and  you  stop  at  the  gas- 
ohol nump  and  fill  up  v/ith  gasohol,  you 
will  then  be  the  one  who  tells  the  big  oil 
companies  you  do  want  gasohol.  Bv  the 
way,  they  are  not  first  in  that,  either. 
Brazil,  you  know,  uses  so  much  alcohol 
it  is  unbelievable.  They  make  it  from 
sugar  cane.  They  are  selling  the  alcohol 


here  in  our  ports  at  $1.00  a  gallon.  It 
costs  us  something  like  a  dollar  sixty-five 
a  gallon  here. 

We  already  have  a  plentiful  supply, 
but  that  is  not  any  better  than  the 
OPEC  countries  because  we  are  export- 
ing good  green  dollars  for  the  alcohol, 
which  we  could  make  here. 

In  the  film  shown  by  the  Union  Pa- 
cific, did  you  see  all  those  potatoes  in 
Idaho?  I  go  there  about  twice  a  year. 
Two  years  ago  I  went  there  and  the  po- 
tato farmers  could  not  sell  their  old 
stock.  You  know  what  they  do?  They 
just  dump  them.  If  somebody  had  sense 
enough  to  mash  them  and  make  alcohol 
out  of  them  we  would  have  had  a  hun- 
dred million  gallons  of  alcohol.  That  is 
possible. 

You  see,  we  have  two  different  things 
— potatoes  for  eating  and  potatoes  for 
alcohol.  If  they  are  not  suitable  for  eat- 
ing, then  use  them  for  alcohol. 

The  same  with  this  nonsense  they  ex- 
hibit when  they  tell  you  that  vou  will 
use  good  grain  and  good  corn  and  the 
world  is  going  hungry.  This  is  not  true. 
Out  of  a  bushel  of  corn,  you  get  sixteen 
pounds  of  protein,  which  may  be  used 
as  a  food,  fine  protein,  and  you  get  two 
and  one-half  gallons  of  alcohol  as  a  by- 
product. Right  now  we  sell  a  bushel  of 
corn  for  $4.00  to  Russia,  whereas  if  we 
processed  it  here  we  could  make  $21.00 
from  it.  We  would  get  two  and  one-half 
gallons  of  alcohol,  plus  the  protein,  a 
very  fine  protein,  which  now  we  can  sell 
to  Russia.  That  is  the  way  to  do.  You 
get  the  labor  and  you  get  the  profit  in 
America  and  the  product  is  exported, 
like  we  used  to  do  in  1960.  But  we  im- 
port more  than  we  export  nowadays. 
That  is  our  problem. 

Delegate:  Would  you  care  to  say 
something  about  producing  cellulose 
from  corn  and  making  alcohol  from  the 
residue? 

Dr.  Klima:  Particularly,  that  technol- 
ogy, is  one  in  which  I  am  not  involved. 
You  are  now  in  the  ethanol  range.  It  is 
available  right  now.  It  is  not  commer- 
cially available  but  it  is  in  the  stage  that 
could  be  commercialized  tomorrow  if 
somebody  would  care  to  make  the  cap- 
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ital  expenditure.  You  see,  you  must  re- 
member we  are  a  capitalistic  country. 
You  must  have  the  demand,  otherwise 
no  one  will  produce  it.  If  a  shortage  of 
alcohol  developed  right  now,  within  the 
next  few  years  you  would  have  many 
big  plants  producing  alcohol.  But  some- 
body has  to  finance  them  and  somebody 
has  to  take  the  business  risk.  Otherwise, 
you  would  make  alcohol  and  no  one 
would  use  it. 

It  is  a  developing  curve  right  now. 
You  cannot  have  it  overnight.  Five 
years  later,  when  you  and  I  meet,  you 
are  going  to  see  the  difference.  You  will 
probably  be  driving  your  car  on  100% 
alcohol.'  As  a  matter  of  fact,  on  August 
12th  a  representative  from  the  Ford 
Motor  Company  stated  they  do  produce 
cars  in  Brazil  which  are  fueled  with 
100%  alcohol.  They  are  going  to  make  a 
small  run  on  100%  alcohol  fueled  in  this 
country,  and  I  want  to  be  the  first  one 
to  buy  it,  and  I  have  that  promise. 

But  somebody  has  to  make  a  decision. 
The  same  with  electric  cars.  We  are  de- 
veloping batteries  at  Argonne  National 
Lab.  The  battery  will  not  be  ready  for 
a  car  until  1984  or  '85,  but  when  it  is, 
be  the  first  one  to  buy  it  because  some- 
one has  to  push  that  market.  It  is  not 
that  difficult.  When  you  get  home  you 
plug  it  in.  You  will  get  a  50-mile  radius, 
you  probably  drive  only  40  or  50  miles 
a  day,  it  is  a  perfect  car  for  you  or  your 
wife  to  use,  and  you  will  be  eliminating 
gasoline,  for  which  we  are  paying  money 
now.  That  is  what  we  are  going  to  need, 
electricity,  the  extra  electric  power, 
which  is  available  right  now,  but  be- 
tween ten  o'clock  at  night  and  seven 
o'clock  in  the  morning  we  could  charge 
a  battery,  using  it  for  cold  storage,  for 
making  ice,  reverse  the  cycle  a  little. 
Right  now  everyone  wants  to  do  every- 
thing from  seven  o'clock  in  the  morning 
to  four  o'clock  in  the  afternoon  and  the 
plants  are  running  with  either  nuclear  or 
steam  only  eight  hours  fully  utilized, 
and  sixteen  hours  could  be  fully  uti- 
lized. 

Ingenuity  has  to  develop  means  and 
ways  of  how  to  utilize  these  plants  so 
we  are  utilizing  the  energy  they  are  pro- 


ducing. 

One  more  question? 

Delegate:  What  is  the  solution  to  the 
disposal  of  atomic  waste? 

Dr.  Klima:  That  is  not  an  easy  prob- 
lem to  answer  but  it  is  not  difficult  to 
solve  at  all.  If  we  had  a  breeder  reactor 
operating  right  now,  you  would  not  have 
high  nuclear  waste  because  the  fuel 
from  the  fission  reactor  would  be  used 
in  that  breeder  reactor.  The  problem 
still  remains  what  to  do  with  that  low 
grade  waste,  one  or  two  percent,  and 
that  is  the  government's  responsibility. 
No  one  else's  but  the  government.  They 
are  working  on  it.  Money  has  been  pro- 
vided recently  for  providing  storage  and 
so  on. 

Way  back,  we  do  not  even  know 
when  it  happened,  some  several  hun- 
dred years  ago,  a  nuclear  reactor  oper- 
ated in  Africa,  a  natural  nuclear  re- 
actor. No  one  made  it.  Interfuel  in  ura- 
nium started  the  chain  reaction.  No  one 
knew  about  it  until  we  could  measure 
radiation.  Nuclear  waste  is  there  and 
no  one  worries  about  it. 

We  are  sloppy  about  our  nuclear 
wastes  in  this  country  and  if  the  govern- 
ment enters  in  and  spends  money  on  it, 
no  problem  should  be  connected  to  nu- 
clear waste. 

I  do  not  think  a  serious  problem  with 
nuclear  waste  exists.  I  think  it  has  been 
magnified  in  the  newspapers  and  news 
media  to  greater  proportions  than  is  ac- 
tually the  case.  What  I  see,  and  I  am  in 
quality  assurance,  in  our  operation  of 
nuclear  reactors  here,  Argonne,  and  so 
on,  where  the  government  is  operating 
it  you  have  no  sloppiness.  You  turn  it 
over  to  a  private  sector  and  sometimes 
they  do  not  do  exactly  what  is  pre- 
scribed should  be  done.  That  is  why  we 
have  so  many  violations,  even  in  the  nu- 
clear plants  which  are  commerciallv  op- 
erated. 

So  if  we  will  just  put  tough  regula- 
tions on  it,  tough  quality  insurance  rules, 
do  not  let  them  deviate,  we  will  not 
have  a  nuclear  waste  problem.  We  can 
have  many  other  problems,  other  toxic 
problems,  in  our  country,  which  are 
greater  than  the  nuclear  problems  about 
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which  we  now  worry.  The  unknown 
about  nuclear  energy  is  insidious.  You 
do  not  feel  it,  you  do  not  see  it,  you  have 
to  measure  it  to  understand  the  danger. 
Other  ingredients  you  can  smell,  you  can 
taste,  and  so  on.  So,  people  worry  about 
nuclear,  I  do  not  know  why,  but  they 
do  not  worry  about  the  others. 

Your  water  is  probably  so  badly  pol- 
luted you  should  not  be  drinking  it.  But 
verv  few  people  write  about  it.  It  is 
probably  more  dangerous  than  any  other 
ingredient. 

A  solution  to  the  nuclear  problem  is 
an  ongoing  program  now  and  no  prob- 
lem will  exist  five  years  from  today.  But 
the  government  has  to  become  involved. 
We  were  hoping  that  someone  in  the 
private  commercial  sector  would  take  it 
as  a  means  of  making  it  safe.  But  no 
one  has  taken  it  on.  As  you  know,  we 
had  a  station  not  too  far  from  the  Loop 
where  General  Motors  was  going  to 
process  waste.  The  design  did  not  pan 
out  and  no  one  wants  to  put  any  money 
into  it  because  the  Atomic  Energy  Com- 
mission does  not  exist,  and  always  the 
question,  "Will  the  government  finance 
us?,"  and  such  questions. 

Technically,  it  is  no  problem.  Finan- 
cially, it  is  a  problem.  A  few  more  years 
and  no  problem  will  exist  with  nuclear 
waste,  properly  handled.  Any  more  ques- 
tions? 

I  confused  General  Motors  with  Gen- 
eral Electric-but  it  is  just  the  same. 
(Laughter)   Maybe  it  is  better. 

Delegate:  What  about  the  use  of  gar- 
bage as  energy? 

Dr.  Klima:  We  have  several  projects 
operating  to  deal  with  waste  heat.  The 
best  example  I  can  give  is  the  City  of 
Milwaukee.  They  are  doing  a  marvelous 
job  with  it.  How  they  do  it,  I  do  not 
know,  but  they  do.  We  have  it  in  the 
City  of  Chicago  but  it  is  not  operating 
as  well.  I  think  it  is  the  people  behind 
the  process  which  makes  it  work  or  it 
does  not  work. 

Garbage  should  not  be  buried.  Every- 


thing which  has  a  BTU  content  should 
be  used  for  energy.  Do  district  heating 
with  it,  or  whatever.  The  waste  disposal 
is  going  to  be  another  problem  this  coun- 
try must  face  in  the  next  ten  to  fifteen 
years.  We  do  not  have  the  land  on 
which  to  bury  it.  We  must  burn  it.  We 
must  bum  it  so  that  we  regain  energy 
and  do  not  pollute  the  air,  and  processes 
can  do  it. 

In  Pompano  Beach,  Florida,  they  have 
a  project  going  right  now.  If  you  want 
to  visit  it,  I  will  give  you  the  address. 
Thev  think  it  is  feasible.  Waste  Manage- 
ment from  Oakbrook  is  the  project  man- 
ager on  it.  We  do  not  have  any  negative 
report  on  it,  but  you  must  have  the 
desire  to  make  it  work.  The  City  of  Mil- 
waukee is  the  best  example.  They  make 
money  on  it,  on  burning  the  garbage. 

Any  other  questions?  Thank  you  very 
much  for  inviting  us.  And  if  you  do  have 
any  problems,  please  contact  us  at  the 
Department  of  Energy,  either  at  our 
downtown  office  or  at  Argonne  National 
Laboratory.  We  are  here  to  help  you.  It 
has  been  a  pleasure  talking  to  you.  (Ap- 
plause) 

President  Gould:  Thank  you,  Mr. 
Kennedy,  and  Dr.  Klima. 

I  have  a  note  here  that  we  have  as  of 
ten  o'clock  this  morning  registered,  84 
B  &  B  members,  6  associates,  and  for 
Roadmasters,  we've  registered  157  and 
197  associates,  and  62  guests — a  total  as 
of  ten  o'clock  this  morning,  505  people, 
which  is  pretty  good. 

President  Gale,  do  you  have  anything 
else  to  add? 

At  1: 15  this  afternoon,  the  Roadmas- 
ters will  meet  in  this  room.  The  Bridge 
&  Building  will  meet  at  one  o'clock  in 
Regencv  "C,'  which  is  right  next  door. 
I  guess  we  are  a  little  bit  slower  in  get- 
ting things  done  so  we  have  to  start 
earlier.  So  it  is  one  o'clock  for  the  B  & 
B,  and  for  the  Roadmasters,  1:15 

I  declare  this  meeting  adjourned. 
Thank  vou. 

.  .  .  Recessed  at  11:22  A.M. 


MONDAY  AFTERNOON  SESSION 

September  15,  1980 

President's  Address 

By  D.  C.  GOULD 

Assistant  Structural  Engineer,  UP,  Omaha,  Nebraska 


I  hereby  call  this  85th  Conference  of 
the  American  Railway  Bridge  and 
Building  Association  to  order  and  offer 
a  cordial  welcome  to  visitors,  guests 
and  members  attending  for  the  first 
time.  Mav  I  also  extend  a  sincere  in- 
vitation to  all  the  ladies  to  attend  any 
of  our  sessions  that  may  be  of  interest 
to  them. 

It  is  my  pleasure  to  introduce  the  of- 
ficers and  directors  of  our  Association: 
Junior  Directors: 

Mr.  P.  H.  Saletnik,  Asst.  Engineer 
Buildings,  C&NW.  Mr.  Saletnik  is 
Chairman  of  the  Advertising  Committee 
and  Resolutions  Committee. 

Mr.  J.  N.  Michel,  Manager  Engineer 
Design,  Amtrak.  Mr.  Michel  is  on  the 
Registration   Committee. 

Mr.  D.  A.  Bessey,  Asst.  Chief  Engr. 
of  Structures,  Milwaukee  Road.  Mr. 
Bessey  is  on  the  Registration  Committee. 
2nd  Term  Directors: 

Mr.  J.  M.  Williams,  Bridge  &  Build- 
ing Supervisor,  EJ&E.  Mr.  Williams  is 
on  the  Program  Committee  and  Chair- 
man of  Special  Features. 

Mr.  C.  M.  Russell,  General  Bridge 
and  Building  Supervisor,  Southern.  He 
is  on  the  Public  Relations  and  Greet- 
ings Committee,  and  Special  Subjects 
Committee  and  Chairman  of  the  Mem- 
bership Committee. 

Mr.   J.    W.    Davidson,   Asst.    Director 
Bridge  Engineering,   B.N.   He   is   Chair- 
man of  Standing  Committee  on  Training 
of  Bridge  &  Building  Foremen. 
Senior  Directors: 

Mr.    W.    S.    Stokley,    Roadway   Engi- 
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neer,  I.C.G.  He  is  on  the  Proceedings, 
Resolutions  and  Hotel  and  Conference 
Committees  and  Joint  Association  Rep- 
resentative. 

Mr.  W.  J.  Gunkle,  Senior  Structural 
Inspector,  ConRail.  Mr.  Gunkle  is  on 
the  Necrology  Committee  and  Chair- 
man of  the  Registration  Committee.  He 
also  serves  on  the  Ladies  Entertainment 
Committee. 

Mr.  O.  C.  Denz,  Supervisor  Building 
Maintenance,  Milwaukee  Road.  He  is 
Chairman  of  the  Ladies  Entertainment 
Committee  and  Proceedings  Committee, 
serves  on  the  Hotel  and  Conference 
Committee. 

Mr.  W.  C.  Sturm,  Senior  Project  En- 
gineer EJ&E,  who  is  our  immediate 
Past    President    and    Chairman    of    the 
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Hotel  and  Conference  Committee,  Nom- 
inating Committee,  Joint  Association 
Representative  and  Standing  Commit- 
tees. 

Mr.  W.  R.  Hyma,  Bridge  Engineer- 
System,  AT&SF.  He  is  a  Jr.  Vice  Presi- 
dent and  Chairman  of  Special  Subjects 
Committee. 

Mr.  R.  C.  McMaster,  Manager  of  Fa- 
cilities and  Structures,  B&LE.  Mr.  Mc- 
Master is  a  Jr.  Vice  President  and 
Chairman  of  Public  Relations  and  Greet- 
ings Committee  and  a  member  of  the 
Proceedings   Committee. 

Mr.  J.  W.  Chambers,  Bridge  Con- 
struction Engineer-MoPac.  He  is  our 
1st  Vice  President  and  Program  Chair- 
man. 

Mr.  W.  E.  Armstrong,  Engineer 
Buildings,  Milwaukee  Road.  Mr.  Arm- 
strong is  Treasurer  of  the  Association. 

Mrs.  Ann  Wilson,  Secretary  of  the 
Association.  Mrs.  Wilson's  duties  at  the 
registration  desk  keep  her  from  being 
with  us  at  this  time.  She  will  be  with 
us  at  Wednesday's  business  session.  Dur- 
ing the  past  year  Mrs.  Wilson's  help  has 
been  most  valuable  to  me.  She  is  do- 
ing an  excellent  job  in  managing  the  As- 
sociation's  office. 

You  may  now  applaud  this  fine  group. 

Thank  you,  gentlemen,  you  may  be 
seated. 

As  required  by  the  by-laws  of  our 
Constitution  it  is  my  duty  to  report  the 
condition  of  our  Association. 

Our  financial  condition  is  good;  we 
continue  to  maintain  an  adequate  bank 
account  and  have  funds  invested  in 
interest-bearing  securities.  A  detailed 
financial  report  will  be  given  by  our 
Treasurer,  Mr.  Armstrong,  at  the  Busi- 
ness Session  on  Wednesday. 

In  face  of  increasing  costs  of  operat- 
ing, our  Association  has  been  able  to 
retain  the  $7.00  membership  dues.  The 
success  of  paid  advertising  in  the  Pro- 
ceedings Manual  contributes  to  our 
sound  financial  position.  Please  continue 
to  support  those  who  advertise  in  the 
Proceedings   Manual. 

Membership  remains  about  700  and 
has    not    changed   significantly   for   the 


past  several  years.  Like  a  car  that  has 
not  moved  for  a  long  time  and  rusts  to 
the  rails,  our  membership  appears  to 
have  rusted  to  the  number  700.  I  could 
give  you  all  kinds  of  excuses  why  we 
have  not  grown  in  membership.  One 
proven  way  to  assure  growth  in  our 
future  membership  is,  for  each  mem- 
ber to  sign  up  just  one  of  his  fellow 
associates. 

(Pause) 

1980  will  be  remembered  as  the  year 
initiating  railroad  mergers  which  will 
re-align  the  future  of  our  transportation 
system,  making  it  into  an  effective,  effi- 
cient mover  of  bulk  commodities,  manu- 
factured products  in  large  volumes,  and 
the  one-and-only  method  to  transport 
the  exceptional  heavy-high-wide-load. 
While  the  wizards  of  finance  will  be 
wrestling  to  determine  which  com- 
panies will  survive  the  mergers,  the 
Maintenance  of  Way  Departments  will 
be  asked  to  solve  the  new  problems 
which  will  arise  when  maintaining  the 
unfamiliar  facilities  of  the  merged  lines. 
To  assist  in  keeping  our  members 
abreast  of  the  latest  thinking  on  ma- 
terials and  procedures  in  railroad  con- 
struction and  maintenance,  the  Associ- 
ation will  continue  to  search  out  speak- 
ers, collect  technical  papers  and  bring 
to  you  information  on  the  once  little- 
understood  skills  for  dealing  with  per- 
sonnel, a  changing  environment  and 
work  incentives. 

By  looking  at  your  program  you  will 
see  that  this  Conference  will  begin  to 
fulfill  these  objectives.  Much  of  this  ma- 
terial is  able  to  be  presented  only  be- 
cause of  your  assistance.  I  have  been 
continually  gratified  by  the  concerned 
helpfulness  of  the  members. 

Your  continued  contribution  to  tech- 
nical papers  and  volunteering  to  address 
these  Conference  Sessions  in  1981  will 
assure  the  continued  growth  of  the 
Bridge  and  Building  Association. 

Our  Association's  programs  over  the 
past  years  have  dealt  with  the  material 
and  physical  aspects  of  Maintenance-of- 
Way.  I  am  very  pleased  to  introduce 
our  next  speaker  and  her  subject  per- 
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taining  to  the  human  element  involved 
in  maintenance  and  construction. 

Ms.  Yvonne  A.  Method-Walker,  Man- 
agement Development  Officer,  Person- 
nel Department,  Union  Pacific  Railroad. 

Ms.  Method-Walker  holds  degrees  of 
Bachelor  of  Science-Social  Welfare,  Ohio 
State  University;  Master  of  Arts  in  Edu- 
cation-Guidance and  Counseling,  Inter- 
American  University,  Puerto  Rico.  She 
has  been  and,  is,  most  active  in  her  ca- 


reer working  and  volunteering  in  coun- 
seling for  the  University  of  Nebraska, 
Omaha,  Greater  Omaha  Community  Ac- 
tion, Offutt  Air  Force  Base,  Boy  Scouts 
of  America,  Iowa  Western  Community 
College,  Young  Women's  Christian  As- 
sociation, and  numerous  other  organiza- 
tions. Ms.  Method- Walker  was  born  in 
Covington,  Kentucky  and  the  mother  of 
Van  Dyke,  aged  13. 

Ms.  Yvonne  A.  Method-Walker. 


Emerging  Challenges  for  Management 
In  the  Ws 

By  YVONNE  A.  METHOD-WALKER 

Management  Development  Officer,  Union  Pacific,  Omaha,  Nebraska 


Thank  you,  President  Gould  and  good 
afternoon  to  members  and  guests  of  the 
American  Railway  Bridge  &  Building 
Association.  It  is  indeed  an  honor  and 
privilege  to  be  with  you  at  this  85th 
Annual  Conference. 

When  Mr.  Gould  and  I  met  to  brain- 
storm about  some  contributions  I  could 
possibly  make  and  about  the  ideas  I 
could  share  relative  to  personnel  man- 
agement, he  provided  me  with  some 
data  about  the  audience  which  I  would 
be  addressing.  Rosabeth  Moss-Kanter 
has  produced  a  slide  presentation  en- 
titled "A  tale  of  O"  which  addresses 
life  in  organizations.  She  talks  about 
"O-ness"  as  being  one  of  the  few  among 
the  many  "X's."  "O-ness"  could  be  be- 
ing: Short  among  the  masses  being  tall; 
elderlv  amid  youth;  healthy  among  sick. 
My  "O-ness"  today  is  being  a  "baby 
railroader"  amid  those  convening  here 
for  the  conference  and/or  congregated 
in  this  room  who  have — collectively — 
thousands  of  years  of  railroad  experi- 
ence; and  my  "O-ness"  is  being  in  per- 


Yvonne  A.  Method-Walker 

sonnel  while  the  many  are  engineers. 

Being  different,  an  "O"  among  same- 
ness,  has   advantages — one   of  which   is 
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the  ability  to  bring  another  viewpoint, 
another  perspective,  another  dimension 
to  an  established  group.  I  am  not  here 
to  talk  about  an  area  of  which  I  know 
little;  rather,  I  want  to  provoke  your 
thinking  as  managers,  supervisors,  and 
line  personnel  as  to  how  work-life  will 
be  impacted  in  the  decade  of  the  80's. 

I've  entitled  my  presentation  "Emerg- 
ing Challenges  For  Management  in  the 
80's,"  and  my  discussion  will  focus  on: 

a.  What  the  emerging  workforce  will 
be  or  look  like; 

b.  Potential  areas  of  concern  or  con- 
flict for  managers; 

c.  Implications/challenges  for  man- 
agement in  terms  of  what  needs 
to  be  addressed  in  order  for  com- 
panies within  our  industry  to  con- 
tinue to  be  efficient  and  success- 
fully competitive. 

The  80's  will  serve  as  witness  to  some 
very  interesting  phenomena  as  it  relates 
to  people  who  work.  The  emerging 
workforce,  in  part,  will  be  younger- — 
kids,  youngsters,  upstarts  as  perceived 
by  the  "old  timers."  They  will  be  prod- 
ucts of  the  "good  life"  which  many  of 
you  have  worked  25-30  years  to  pro- 
vide. They  will  want  money,  status  and 
promotion  immediately  for  they  have 
high  career  expectations.  Why  not? 
They've  prepared  themselves  education- 
ally with  six  or  seven  years  of  schooling 
beyond  high  school  and  feel  ready  for 
management  experiences.  They  are  pro- 
fessionals. 

The  emerging  work  force  will  include 
more  women.  Over  the  last  three  dec- 
ades, participation  on  the  labor  force 
by  women  rose  from  25-45%  +  .  This 
figure  now  and  in  the  future  represents 
not  only  women  in  traditional,  lower- 
paying  jobs,  but  women  who  are  pro- 
fessionally competent  and  have  career 
aspirations  toward  non-traditional  fields, 
including  top  managerial/executive  po- 
sitions. Witness  female  engineers,  switch- 
persons,  dispatchers,  claim  agents,  cor- 
porate lawyers,  managers  in  marketing 
and  long-range  planning,  vice  presidents 
of  large  corporations. 


Token  hire  of  blacks  and  other  minor- 
ities for  "show  case"  purposes  is,  hope- 
fully, over.  It  will  be  important  to  rec- 
ognize that  the  labor  force  in  this  dec- 
ade will  continue  to  include  qualified, 
educationally  prepared  minorities  who 
desire  to  successfully  compete  for  avail- 
able positions.  The  career  aspirations  of 
this  particular  human  resource  will  be 
similar  to  those  of  the  already  estab- 
lished, traditional  work  force:  upward 
mobility,  responsibilities  commensurate 
with  written  function  or  job  description, 
opportunities  for  continued  professional 
development,  freedom  to  maximize  in- 
dividual potential.  The  80's  manager  can 
increase  the  organizational  "bottom 
line"  by  insuring  the  active  work  par- 
ticipation of  blacks  and  other  minori- 
ties, not  just  "passive  presence." 

Because  of  the  different  appearance 
of  the  work  force  of  the  80's — younger, 
educationally  prepared,  which  suggests 
another  definition  of  "experience,"  pro- 
fessionally-competent minorities,  and 
women — the  traditional  older,  white, 
male  manager  may  find  himself  some- 
what overwhelmed  by  this  diversity  in 
the  work  place. 

The  traditional  work  values  of  "X's" — 
familiar  ones  that  make  sense — loyalty, 
job  securitv,  stability,  dedication,  strong 
identification  with  work  roles — may  not 
be  as  readily  identified  in  the  contem- 
porary work  force.  Often  this  difference 
or  variance  has  been  identified  as  a  de- 
cline on  the  work  ethic.  I  would  suggest 
to  you  that  perhaps  the  existence  of 
conflicting  work  ethics  would  be  a  more 
appropriate  observation:  traditional  work 
ethic  vs.   a  new  work  ethic. 

The  contemporary  worker  values  in- 
dividuality and  personal  growth  oppor- 
tunities on  the  job.  The  freedom  to  be 
creative  is  important  as  is  the  need  for 
recognition  and  reward.  Loyalty,  job  se- 
curity, stability,  identification  with  per- 
sonal roles,  rather  than  only  the  work 
role,  create  the  chasm  between  the  old 
and  the  new.  Earning  money  to  provide 
and  take  advantages  of  "The  Good  Life" 
a  leisure  and  recreational  society  em- 
bodies is  an  important  value  indigenous 
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to   the   contemporary  work   force. 

Authoritative,  hierarchical  manage- 
ment styles  are  incongruent  with  this 
work  force.  The  "new  breed" — because 
of  their  educational  endeavors  as  well 
as  disconcertedness  typical  of  the  times 
— think  critically  and  analyze.  Authori- 
tarianism is  resented  but  proper  exercise 
of  authority  is  not  opposed.  It  is  no 
longer  automatic,  then,  for  employers  to 
calmly  accept  without  question  the  val- 
ues, goals  and  organizational  patterns 
of  behavior  that  are  more  characteris- 
tic of  a  traditional  labor  force  whose 
work  life  was  their  total  life,  often  times 
experienced  with  great  dissatisfaction. 

The  intense  competition  for  available 
jobs  is  another  conflict  to  be  experienced 
in  the  80's.  It's  a  phenomenon  referred 
to  as  the  "middle  age  bulge" — the  25-44 
year  old  age  group  which  will  comprise 
50-52%  of  the  labor  force.  These  are  the 
individuals  who  will  be  severely  crowd- 
ing the  lower  ranks  of  management  and 
competing  for  promotions,  professional 
recognition,  elements  of  career  develop- 
ment. There  will  be  a  lot  of  "jostling  for 
position,"  embellishment  of  credentials, 
attempted  acceleration  from  the  com- 
pany by  older  workers  who  occupy  the 
"Room  at  the  Top."  The  lack  of  oppor- 
tunities for  upward  progression  is  a  cen- 
tral issue  and  subsequently  poses  a  chal- 
lenging problem  for  managers:  alterna- 
tive definitions  for  success  and  career 
pathing. 

Given  the  appearance  of  the  contem- 
porarv  workforce — inclusive  of  minori- 
ties and  women,  professionally  talented 
persons  regardless  of  gender  or  race; 
and  secondly,  given  the  potential  issues 
management  will  be  confronting — con- 
flicting values,  resistance  to  traditional, 
old-stvle  authoritative  management,  the 
"Middle  Age  Bulge,"  highly  competitive 
work  environs — the  implications  are, 
then,  that  effective  management  and  su- 
pervision for  the  80's  should  reflect  an 
awareness  of  the  issues  and  concerted 
efforts  to  resolve  areas  of  dissonance. 
What  will  be  needed  are  not  new  forms, 
nor  new  ways  of  proving  why  change 
and  "differences"  are  hard.   Rather,  the 


emerging  challenging  is  to  develop  strat- 
egies for  making  change  and/or  transi- 
tion smooth  and  painless. 

Companies  will  have  to  demonstrate 
a  greater  responsiveness  toward  the 
worker  in  terms  of  shared  decision- 
making or  participative  management. 
While  employees  do  not  necessarily  as- 
pire toward  making  corporate  or  top- 
level  management  decisions,  they  want 
to  have  some  responsibilities  in  formu- 
lating policies  and  making  decisions  spe- 
cifically relevant  to  the  areas  in  which 
they  work.  Issues  which  are  directly  re- 
lated to  their  jobs  and  job  performance 
are  issues  about  which  workers  want  to 
have  input. 

Managers,  on  the  other  hand,  tend 
to  cherish  authority  yet  worry  about  hav- 
ing too  much  responsibility.  This  pre- 
occupation with  responsibility  does  not 
necessarily  allow  for  "letting  go,"  dele- 
gation, and/or  shared  decision-making. 
If  managers  would  be  flexible  enough  to 
meet  the  challenge  of  participative  man- 
agement through  a  genuine  set  of  mo- 
tives, they  would  be  demonstrating  re- 
sponsiveness to  the  contemporary  work 
force  which  desires  to  be  a  part  of  the 
decision-making  process.  An  additional 
payoff  would  be  the  demonstration  of  a 
basic  belief  in  the  ultimate  value  of  this 
individual  and  his/her  role  in  the  or- 
ganization. Letting  people  know  what 
is  expected  of  them,  defining  challeng- 
ing goals  for  individual  self-esteem,  reg- 
ular feedback  regarding  results  should 
occupy  management  strategies  during 
the  80's. 

The  challenge  of  trying  to  "mesh"  the 
importance  of  the  personal  role  and 
needs  of  the  individual  (as  opposed  to 
the  work  role  only)  with  organizational 
objectives  requires  that  the  coaching  and 
development  of  employees  occur  in  the 
most  positive  and  meaningful  way. 

I  am  proud  to  be  able  to  say  that  ef- 
forts at  Union  Pacific  Railroad  are  evi- 
denced in  those  alternatives  just  iden- 
tified. The  Manager  Action  Program 
(MAP) — which  is  an  operating  depart- 
ment program — is  an  excellent  example 
of  an  attempt  to  provide  developmental 
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opportunities   to    employees   to   increase 
managerial  effectiveness. 

The  Manager  Action  Program  content 
includes  discussion  and  work  on  com- 
munication styles,  how  to  establish  the 
freedom  to  work  creatively  and  solve 
problems  without  getting  "blown  away" 
for  being  innovative;  job  agreement, 
performance  appraisal;  and  on-going  de- 
velopmental feedback  in  recognition  of 
the  employee  as  a  valuable  human  re- 
source with  competencies  and  contri- 
butions for  organizational  success.  An 
additional  content  piece  of  the  program 
explores  the  value  differences  of  the 
work  force.  Some  open  discussion  be- 
tween bosses  and  subordinates  around 
the  areas  of  conflict  and  identifying  how 
or  what  values  come  into  play  can  serve 
to  allow  for  mutually  satisfactory  modi- 
fications of  value  systems  which  may  be 
in  conflict.  An  adjunct  challenge  or  crit- 
ical issue  becomes  the  degree  to  which 
management  can  shaipen  its  decision- 
making skills  to  successfully  identify,  an- 
ticipate and  address  changing  values. 

One  final  strategy  I'm  suggest- 
ing is  to  give  attention  and  commitment 
to  advancing  the  quality  of  work  life 
which  would  result  in  greater  esteem 
for  individuals  and  for  groups  and,  sub- 
sequently, greater  benefits  to  the  organi- 
zation. This  translates  to  advances  in 
productivity  on  an  individual  basis,  since 
employees  bring  to  the  work  place  hu- 
man values  which  accentuate  positive 
performance  on  the  job. 

It  seems,  then,  that  the  all-encom- 
passing challenge  which  emerges  for  the 
80's  managers  is  to  create  an  impactful 
balance  between  a  task  and  people  or- 
ientation. Our  industry  wants  to  remain 
successful  and  competitive  with  produc- 
tivity at  a  premium.  The  contemporary 
work  force  which  will  be  responsible 
for  making  that  happen  looks  different, 
thinks  differently  and,  perhaps,  works 
differently.  But  it  has  goals  not  totally 
uncommon  to  those  of  the  more  tradi- 
tional work  force. 

Youth,  education,  blacks,  women,  oth- 
er minorities  represent  the  composite 
contemporary    work    force    which     can 


positively  interface  with  a  more  tradi- 
tional (older,  white  male)  labor  force  in 
order  to  meet  the  industry's  objectives. 
The  human  resources  within  our  com- 
panies will  strive  to  be  the  best  and  to 
give  their  best  as  long  as  what  is  re- 
quired compliments  individual  and  per- 
sonal goals. 

The  80's  are  here,  the  challenges  have 
emerged.  In  this  decade,  top  manage- 
ment can  dedicate  itself  to  exploring 
creative  methods  which  will  allow  for 
job  satisfaction  to  be  redefined  in  ways 
which  will  embrace  changing  work  eth- 
ics and  values.  Participative  manage- 
ment, job  agreement,  on-going  perform- 
ance feedback  will  be  important  con- 
siderations to  insure  that  the  worth  of 
the  human  resource  shall  not  be  lost. 
I  wish  to  thank  you  for  your  atten- 
tion and  the  opportunity  to  have  been 
with  you.  This  has  been  one  of  my  much 
appreciated  personal  challenges  in  the 
80's  .  .  .  thank  you. 

President  Gould:  Thank  you  Ms. 
Method-Walker  for  addressing  our  As- 
sociation and  your  time  to  come  to  Chi- 
cago. 

Mr.  J.  M.  Williams  will  introduce  the 
next  speaker,  Mr.  Don  Bessey. 

Our  second  special  feature  for  the 
1980  American  Railway  Bridge  &  Build- 
ing Association  Conference  is  a  report 
on  "The  Reconstruction  of  Mississippi 
River  Bridge  at  Hastings,  Minnesota"  by 
D.  A.  Bessey,  Asst.  Chief  Engineer, 
Structures  of  the  Milwaukee  Road,  Chi- 
cago, 111. 

Don  A.  Bessey  graduated  from  the 
University  of  Illinois  with  a  degree  in 
Architectural  Engineering.  He  joined  the 
Architectural  Department  of  the  Chi- 
cago, Milwaukee,  St.  Paul  and  Pacific 
Railroad  shortly  after  graduation.  He  be- 
came Asst.  Architect  in  1955  and  was 
promoted  to  Architect  in  1973.  On  July 
1,  1979  he  became  Asst.  Chief  Engineer 
Structures.  Don  has  been  a  member  of 
AREA  and  an  active  member  of  Com- 
mittee 6  for  the  past  27  years,  serving 
as  chairman  of  Committee  for  three 
years.  He  is  presently  a  member  of  the 
Executive  Committee  of  the  ARB&BA. 


Reconstruction  of  Mississippi  River  Bridge 
at  Hastings,  Minnesota 

By  D.  A.  BESSEY 

Assistant  Chief  Engineer-Structures,  Milwaukee  Road,  Chicago 


Members  of  the  Association  and 
Guests: 

First  of  all  I  have  somewhat  of  an 
apologv  to  make.  Approximately  nine  or 
ten  months  ago  when  it  was  decided 
that  this  presentation  would  be  made  at 
the  B&B  Conference  in  September  of 
1980  I  began  accumulating  slides  of  the 
various  phases  of  the  construction  of 
the  bridge.  It  is  always  the  B&B  Asso- 
ciation's intent  to  present  current  sub- 
jects. This  particular  presentation  is  so 
current  that  it  has  not  yet  happened. 
This  is  not  really  true.  A  little  explana- 
tion— we  had  originally  anticipated  that 
the  reconstruction  of  the  Mississippi 
River  Bridge  L-268  at  Hastings  would 
be  completed  by  July  or  August  of 
1980.  Well,  that  has  not  happened.  Due 
to  numerous  delays  and  other  factors 
beyond  our  control,  the  final  phase  of 
the  reconstruction  project  has  not  been 
completed.  This  final  phase,  as  we  will 
discuss  further  in  the  presentation,  is  the 
float-in  of  the  320'  lift  span.  We  now 
anticipate  that  this  float-in  will  take 
place  sometime  later  this  month,  or 
around  the  first  of  October. 

I  still  plan  to  take  many  pictures  of 
the  float-in  process  and  I  am  sure  other 
pictures  will  be  taken  by  the  contractor 
and  the  consultant.  So  I  hope  in  some 
future  date  we  will  be  able  to  show  you 
the  conclusion  of  this  construction  proj- 
ect. Not  only  the  conclusion  but  the 
most  interesting  aspect  of  this  project. 

History  of  the  Bridge 

The  Milwaukee  Railroad  Bridge 
across  the  Mississippi  River  at  Hastings 
was  built  under  authoritv  of  an  act 
passed  by  the  Minnesota  Legislature  on 
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February  6,  1864.  The  original  bridge 
was  constructed  in  1871  and  it  consisted 
of  a  300'  iron  truss  swing  span,  two 
150'  iron  truss  spans,  one  130'  wood 
and  iron  truss  span,  and,  also  150'  of 
timber  trestle  at  the  east  approach  and 
a  1,450'  pile  trestle  at  the  west  ap- 
proach. Numerous  replacements  were 
carried  out  in  the  late  1800's  and,  then, 
in  1891,  the  swing  span  and  the  two 
150'  truss  spans  were  replaced.  The  300' 
swing  span  provided  a  106'  channel  on 
the  east  side  of  the  center  pier  and  a 
130'  channel  on  the  west  side  of  the 
center  pier.  Due  to  other  construction 
that  has  taken  place,  the  west  channel 
was  reduced  to  126  feet.  These  channel 
widths  were  adequate  for  1891,  how- 
ever, with  present  day  river  traffic  with 
a  tow  three  barges  wide,  or  105  feet, 
the  126'  channel  provides  inadequate 
horizontal  clearance. 
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In  searching  the  files  I  find  the  first 
reference  to  a  proposed  renewal  of  this 
structure  in  1916.  The  proposal  included 
the  installation  of  a  350'  swing  span 
which  would  give  a  160'  clear  opening. 
In  other  studies,  in  the  same  year,  a 
400'  swing  span  was  proposed  which 
would  provide  a  180'  clear  channel.  Ten 
years  later  a  proposal  was  made  to  re- 
construct the  swing  span  at  a  cost  of 
$102,000.  The  360'  span  was  estimated 
to  cost  $160,000.  This  was  back  in  1926. 
In  1929  another  proposal  was  presented 
to  construct  a  215'  lift  span  giving  a  50' 
vertical  clearance  at  the  cost  of  approxi- 
mately $530,000.  This  was  the  first  ref- 
erence to  the  construction  of  a  lift  span. 
Instead  of  progressing  any  of  these  re- 
newal projects,  in  1930  the  existing 
swing  span  was  strengthened.  Then  in 
1943  the  swing  span  was  converted  from 
steam   operation  to  electric  operation. 

Then  in  1944,  during  World  War  II, 
some  preliminary  discussion  was  made 
to  alter  the  structure  for  proposed  navi- 
gation improvements  under  the  cost- 
sharing  policvs  of  the  1940  Truman- 
Hobbs  Act.  The  Truman-Hobbs  Act  al- 
lows the  Federal  Government  to  order 
the  alteration  of  a  bridge  which  ob- 
structs navigation  and  provides  guide- 
lines for  the  sharing  of  the  cost  of  such 
alterations  between  the  Federal  Gov- 
ernment and  the  bridge  owner,  in  this 
case — the  Milwaukee  Railroad.  Nothing 
more  was  progressed  at  this  time.  Then 
on  November  30,  1948  a  "Notice  to  Al- 
ter Bridge"  was  received  from  the  De- 
partment of  the  Army.  A  "Notice  to  Al- 
ter" was  issued,  however,  due  to  delay 
in  financing,  and,  numerous  other  post- 
ponements, no  other  action  was  taken 
until  approximately  21  years  later. 

In  1970  Stan  Thoroughman,  who,  I 
believe,  is  present  in  the  audience  to- 
day, Chief  of  the  Bridge  Section,  of  the 
Second  Coast  Guard  District  in  St.  Louis, 
held  an  informal  meeting  in  Minnesota, 
to  gather  information  that  would  assist 
the  Coast  Guard  to  reexamine  the  prior- 
ities for  the  alteration  to  the  Milwaukee 
Railroad  Bridge  at  Hastings.  Public  No- 
tice was  issued  and  then  in  August  of 


that  year  the  Coast  Guard  advised  that 
this  project  did  not  have  high  enough 
priority.  The  following  year,  in  1973, 
Mr.  Thoroughman  again  indicated  it 
was  to  be  resubmitted.  In  1974  we  were 
advised  that  the  bridge  was  being  placed 
in  line  for  replacement.  On  May  26,  1976 
authorization  to  proceed  with  drawings 
and  specifications  for  the  reconstruction 
of  the  Milwaukee  Railroad's  Mississippi 
Bridge  L-268  at  Hastings,  MN  was  is- 
sued by  the  Coast  Guard. 

Reconstruction  Starts 

The  railroad  retained  the  services  of 
Howard,  Needles,  Tammen  and  Bergen- 
doff,  of  Kansas  City,  to  prepare  the  con- 
struction plans  and  specifications  for  the 
reconstruction  of  the  bridge.  The  draw- 
ings and  specifications  for  the  bridge 
were  completed  in  March  of  1977.  How- 
ever, here  again  the  budget  allocation 
was  delayed,  and  a  starting  date  was 
deferred.  In  May  of  the  following  year, 
1978.  the  Coast  Guard  approved  going 
out  for  bids,  the  bids  were  issued  in 
June  of  1978  and  were  opened  in  Sep- 
tember of  1978.  The  contract  was 
signed  in  November  with  Hensel  Phelps 
Construction  Company,  Greeley,  Colo- 
rado. A  pre-construction  meeting  was 
held  between  the  Milwaukee  Railroad, 
the  consulting  engineers  and  the  con- 
tractor on  November  28,  1978  and  ac- 
tual construction  began  in  January  of 
1979. 

I  would  now  like  to  show  you  the 
progress  of  this  project  with  a  slide  pres- 
entation. 

Mr.  Bessev  showed  slides  which  in- 
cluded pictures  of  the  bridge  in  the 
1930's  and  a  view  of  the  Hastings 
Bridge  as  it  appeared  in  1965.  The 
structures  starting  at  the  east  end,  or 
right  side  of  the  pictures  consisted  of  a 
38'  deck  girder  span,  one  300'  swing 
span,  two  147'  through  truss  spans,  a 
56'  deck  plate  girder,  21  -  50'  deck 
plate  girders,  with  a  total  length  of  1,- 
755  ft.  The  portion  of  the  structure  to 
be  replaced  consists  of  the  38'  girder 
span,  the  300'  swing  span  and  the  first 
147'  truss  span. 
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The  main  reason  to  alter  the  structure 
was  for  navigation  improvement.  An- 
other reason  for  the  replacement  of  the 
structure  was  the  down  stream  center 
pier  protecting  crib  which  was  hit  12 
times  in  1979,  causing  damage  in  excess 
of  a  quarter  of  a  million  dollars.  This 
crib,  of  course,  will  be  removed  when 
the  new  structure  is  completed. 

Slides  of  a  barge  tow  entering  the 
126'  wide  channel  west  of  the  center 
pier  of  the  old  bridge  showed  the  ex- 
tremely close  clearance  between  the 
barge  and  the  bridge  structure. 

Slides  showing  the  existing  bridge 
from  the  right  hand  side,  the  38'  girder 
span,  the  300'  swing  span,  the  two  (2) 
147'  truss  spans  and,  the  new  structure 
which  is  a  55'  span  with  an  east  tower, 
the  320'  lift  span  and  span  #3  which  is 
1C4'  and  the  present  truss  span  147  feet 
remains.  The  total  length  of  the  new 
structure  is  489  feet. 

Several  slides  showed  the  various 
phases  of  the  reconstruction  of  bridge 
L-268. 

The  next  slide  sequence  indicated  the 
rebuilding  of  span  #1.  55'-0"  span. 
Preliminary  construction   work   involved 


with  bobtailing  of  the  swing  span;  re- 
moving the  existing  38  foot  deck  girder 
span;  leap  frogging  a  portion  of  span 
#  1  into  place;  and  bobtailing  of  the 
existing  swing  span.  The  old  Span  #1 
was  38'  and  the  new  span  is  55'.  There- 
fore, it  made  it  necessary  to  bobtail  the 
swing   span. 

Temporary  end  posts  were  welded  in- 
to place  and  removal  of  the  existing  end 
posts;  counterbalancing  the  swing  span 
after  the  bobtailing  operation  to  make 
up  for  the  loss  in  weight;  moving  the 
swing  span  into  place  after  the  bobtail- 
ing operation  has  been  completed.  The 
first  train  over  the  new  Span  #1  was 
an  Amtrak  train  on  Tuesday  morning, 
November  6,  after  50  hours  of  outage. 

Then  he  showed  slides  of  the  con- 
struction of  the  towers  at  Span  #  1  in 
Feb.  1980,  showing  the  installation  of 
the  main  shive  on  top  of  tower  #1;  fill- 
ing of  the  counterweight  of  Span  #  1 
with  heavy  weight  concrete,  in  Aug.  of 
this  year. 

Then  the  next  phase  of  construction, 
the  assembly  and  placement  of  Span  #3 
and  the  temporary  jump  span.  Slides 
showed    the    construction    of    the    false 


Change  out  of  Span  #1   which  took  place  November  4  and  5  of  1979.  Also  indicates  bob- 
tailing  the  existing  swing  span. 
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work  where  Span  #3  and  eventually  the 
lift  span  will  be  constructed;  the  con- 
struction of  the  temporary  jump  span 
which  will  go  between  old  Pier  #3  and 
new  Pier  #3;  the  protection  cell  for 
Pier  #1  being  constructed;  filling  the 
protection  sell  at  Pier  #1. 

While  the  construction  of  Span  #3 
was  underway  and  during  the  winter 
months,  with  no  river  traffic,  the  con- 
tractor proceeded  to  dismantle  the  up 
stream  center  pier  protection  crib.  Slides 
showed  the  demolition  of  the  center  pier 
protection  which  was  necessary  to  even- 
tually float  in  the  lift  span.  The  timber 
crib  has  been  removed  with  only  the 
nose  remaining;  the  loading  Span  #3 
on  to  the  barges  to  be  floated  into 
place;  Span  #3  being  floated  through 
the  open  channel  to  be  floated  into  place 
— approximately  300  tons;  Span  #3 
moving  through  the  open  bridge  to  be 
floated  into  place;  the  barge  floating 
Span   #3  into  place  to  pick  up  the  ex- 


isting span  and  place  the  new  Span  #3; 
the  new  span  on  the  right  and  the  ex- 
isting span  on  the  left;  the  floating  in 
the  new  span  and  floating  out  the  old 
span;  the  old  span  being  replaced  by 
the  new  span;  the  new  span  in  place 
with  the  old  span  carried  on  the  false 
work  on  the  barges;  preparing  the  jump 
span  for  installation;  placement  of  the 
jump  span  between  the  new  Span  #3 
and  the  existing  swing  span  and  the 
temporary  jump  span  in  place.  Taken 
June  1980. 

The  next  phase  of  the  construction 
was  to  erect  the  towers  on  the  Span  #1 
and  Span  #3;  then  the  assembling  and 
placing  of  the  320  foot  lift  span.  This  is 
the  part  of  the  project  which  has  not  as 
yet  been  completed;  total  length  of  the 
new  structure  489'-0".  In  February 
1980  the  erection  of  the  320-foot  lift 
span  was  started.  The  erection  started 
in  the  middle  of  the  span  to  permit  the 
construction  of  the  machinery  house. 


Floating  out  old  Span   #3  and  floating  in   new  span. 
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Floating  out  Span   #3  to  be  dismantled  for  scrap. 


Starting  the  assembly  of  the  320'  lift  span.  Work  started  in  December  1979. 
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In  February  of  1980  the  contractor 
proceeded  to  dismantle  the  upstream 
center  pier  protection  crib.  The  timber 
crib  has  been  removed  and  only  the  nose 
remains.  Slides  showed  the  machine 
house  floor  on  the  lift  span;  the  contin- 
uation of  the  fabrication  of  the  lift  span 
indicating  the  machine  house  floor. 
When  the  upstream  center  pier  protec- 
tion crib  was  removed  to  facilitate  the 
future  float-in  of  the  lift  span  it  was 
necessary  to  provide  temporary  pier 
protection.  These  3  barges  were  tied  to- 
gether to  provide  pier  protection  for  the 
center  pier.  Slides  showed  the  progress 
of  the  fabrication  of  the  320  foot  lift 
span  in  June  of  1980,  including  the  lift 
span  constructed  on  the  high-strength 
rollers  mounted  on  the  construction  plat- 
form; fabrication  of  the  lift  span,  Au- 
gust 1980.  Total  weight  of  the  lift  span 
approximately  1,000  tons;  a  newly  con- 
structed pier-protection  cell;  and  a  barge 
moving  through  the  existing  channel. 

Mr.  Bessey  also  showed  slides  of  a 
construction  of  a  similar  lift-span  struc- 
ture construction  on  the  BN  at  Beards- 
town,   Illinois. 

Conclusion 

The  lift  span  weighs  1,996,480  lbs., 
or  approximately  1,000  tons.  The  entire 
new  structure  which  is  489  feet  long  has 
a  total  steel  weight  of  3,059,000  lbs.,  or 
approximately  15,030  tons.  All  the  steel 
is  A-588  weathering  steel.  In  addition  to 
the  east  and  west  tower  spans  and  the 
new  lift  spans  there  are  two  27-foot- 
d'ameter  piers  protection  cells  on  the 
up  stream  side  of  the  bridge.  The  lift 
span  travel  is  approximately  36  feet 
which  provides  60  feet  vertical  clear- 
ance above  normal  elevation.  The  lift 
span  is  designed  to  raise  and  lower  in 
Vk  minutes.  It  is  powered  by  two  30 
horsepower  motors  and  is  equipped 
with  an  emergency  gas  engine. 

This  new  structure  will  certainly  be  a 
vast  improvement  to  river  navigation 
and  is  certainly  greatly  beneficial  to  the 
railroad  as  it  should  provide  a  substan- 
tial reduction   in   maintenance  cost  and 
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because  of  the  320-foot  channel  in  the 
lift  span,  the  bridge  should  be  relative- 
ly free  from  boat  damage. 

President  Gould:  Thank  you  for  that 
fine  report  and  the  almost  step-by-step 
slides. 


Mr.  W.  R.  Hyma  will  introduce  the 
next  speaker. 

Mr.  Hyma  introduces  Mr.  D.  J.  Lewis, 
Senior  Designer,  Illinois  Central  Gulf, 
Chicago,  who  gave  the  Report  of  Spe- 
cial Committee  #2.  (Mr.  Lewis  illus- 
trated his  talk  with  many  slides.) 


The   320'   lift  span   being  assembled   on   the   falsework.    Picture   taken    in   June    1980. 
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Approximately  four  years  ago  Mr. 
Robert  L.  Cragg,  President  of  Earle 
Gear  &  Machine  Company,  presented  to 
the  Association  the  forerunner  of  today's 
topic.  The  presentation  "An  Introduc- 
tion to  Movable  Bridge  Operating  Ma- 
chinery Inspection  Procedures"  enlight- 
ens us  with  a  general  overview  of  mov- 
able bridges  and  associated  inspection 
procedures.  In  his  closing,  he  urged  us 
to  "formulate,  implement  and  support 
inspection  programs  which  would  bene- 
fit our  respective  railroads."  For  those 
of  vou  who  may  be  interested,  his  topic 
is  printed  in  the  proceedings  of  the  81st 
Annual  Bridge  &  Building  Conference 
held  in  Chicago  in  September  1976. 

When  asked  to  present  this  topic,  I 
began  with  the  idea  of  acquiring  infor- 
mation from  literature  covering  this  sub- 
ject. After  making  a  very  elaborate  out- 
line and  researching  different  sources, 
two  questions  arose.  Are  these  theoret- 
ical maintenance  procedures  really  prac- 
ticed and  are  not  frequent  inspections  an 
integral  part  of  maintenance? 

What  better  source  of  practical  infor- 
mation than  from  the  people  doing,  or, 
supervising,  the  maintenance,  the  oper- 
ator, bridge  tender  or  local  B  &  B  super- 
visors. These  are  the  people  we  all  relv 
on  for  the  day-to-day  operation  and 
maintenance  of  our  bridges. 

Before  we  get  into  the  meat  of  this 
topic,  we  should  first  review  a  little 
background  and  general  description  of 
our  movable  bridges. 

Movable  bridges  have  been  around 
since  medieval  times.  Castle  draw-spans 
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and  pontoon  bridges  are  rudimentary 
movable  bridges.  These  spans  were  cum- 
bersome to  operate  but  did  serve  their 
purpose.  More  recently  metal  structures 
were  designed  and  improved.  The  rail- 
roads now  operate  over  many  bridges 
which  were  constructed  around  the  turn 
of  the  century.  These  bridges  were  con- 
structed for  one  purpose  only;  that  is,  to 
permit  passage  of  vessels  that  would 
otherwise  be  blocked  bv  insufficient  ver- 
tical clearance  when  the  structure  is 
closed. 

Any  railroad  which  operates  over  a 
navigable  river  will  probablv  have  one 
or  more  movable  spans  that  can  be  ca- 
tegorized as  follows: 

I.  Swing  Span  — This  type  of  span 
can  either'  be  a 
center  '-  bearing 


51 


52 


B.    &    B.    Proceedings 


II.  Bascule  Span 


III.  Vertical-Lift 
Span 


truss-swing  span 
or  a  rim-bearing 
truss-swing  span. 
Other  types  could 
be  unbalanced 
swing-spans  or 
thru-plate  girder 
swing-spans. 
-This  type  of  span 
can  either  be  a 
trunnion  or  a  roll- 
ing lift  type. 
-This  type  of  span 
can  either  be  a 
Tower  Drive  or 
Span  Drive. 

A  more  unusual  type  is  a  cable  span, 
but  the  exact  category  of  a  span  does 
not  really  matter  for  each  span  is  unique 
unto  itself. 

Frequency  of  Inspections 

Each  individual  bridge  has  its  own 
inspection  and  maintenance  schedule 
which  may  range  from  a  daily  on-duty 
inspection  or  to  a  special  problem  in- 
spection. The  basic  maintenance  of  mov- 
able bridges  begins  with  the  operator's 
daily  inspection  to  ascertain  if  the  bridge 
is  in  a  good  general  operating  condition. 
During  his  inspection  he  assesses  that  all 
ties,  rails,  rail  locks,  signals  and  other 
components  are  in  satisfactory  working 
order. 

Some  railroads  have  their  divisional 
or  area  supervisors  inspect  certain 
bridges  every  six  months  while  other 
railroads  may  inspect  only  once  a  year. 
One  railroad  informed  me  that  it  has 
underwater  inspection  of  the  movable 
bridge  substructure  performed  every 
five  years.  If  an  operational  problem 
occurs,  a  special  inspection  will  gen- 
erally be  made  to  investigate,  analyze 
and  determine  the  apparent  cause  and 
then  to  recommend  repairs  of  said  prob- 
lem. 

In  general,  the  daily  inspections  are 
not  recorded  but  most  railroads,  if  not 
all,  usually  keep  a  record  of  their  yearly 
inspections.  Special  inspection  reports 
are  almost  always  retained.  These  reg- 


ular inspections  should  alert  the  oper- 
ator and  his  supervisor  to  any  potential 
problem  before  it  can  render  a  bridge 
inoperable. 

Here  are  some  of  the  items  which  nor- 
mally require  frequent  inspection  and 
probable  maintenance  on  our  movable 
bridges.  The  next  slides  show  worn  bab- 
bitt or  bushings  in  bearings,  loose  bear- 
ing bolts,  worn  gear  teeth  and  loose  or 
worn  keys  or  kevways.  A  hesitation  in 
or  erratic  operation  of  the  machinery 
usually  indicate  one  or  more  of  these 
deficiencies  exist  in  the  drive  train  of 
the  bridge.  Other  items  to  watch  for  are 
loose  rack  segments  (which  are  most 
noticeable  during  acceleration  and  brak- 
ing of  the  span),  worn  rollers  and  tread 
plates,  worn  pads  or  loose  bolts  on  a 
rail-joint  casting,  signal  interlocks  (these 
must  be  properlv  aligned)  and  the  con- 
stantly shot  out  or  burned  out  naviga- 
tion lights. 

One  item  of  particular  importance  on 
older  swing  spans  is  the  clearance  be- 
tween the  movable  and  fixed  span.  This 
change  of  clearance  could  be  an  indi- 
cation of  pier  movement  or  span  elon- 
gation. Recentering  of  the  span  on  the 
pier  or  shrinking  of  the  top  chord  are 
ways  to  alleviate  future  clearance  re- 
strictions. 

Importance  of   Lubrication 

Of  all  the  maintenance  performed,  the 
most  important  is  the  lubrication  of 
bearings  and  gears. 

The  time  interval  for  the  lubrication 
of  each  component  varies  greatly  and  is 
typified  as  shown  in  this  table  (Chart 
#1,  Ball  Bearing  &  Lubrication  Inter- 
nal) for  the  "lubrication  and  care"  of  a 
ball-bearing  unit.  The  interval  varies 
with  respect  to  rotational  speed,  cleanli- 
ness and  operating  temperature  ranges. 
One  inherent  problem  is  the  lack  of  al- 
ternate lubricants  when  the  recommend- 
ed one  is  not  available.  These  tables 
tvpify  this  problem.*  First,  (Chart  #2) 
a  table  (Sheet  L-l)  of  speed  reducers 
indicating  the  Society  of  Automotive  En- 


Tables   supplied   by   the   Earle   Gear   &    Machine 
Company 


Maintenance  of  Movable  Bridges 


53 


gineers  (SAE)  and  the  American  Gear 
Manufacturers  Association  (AGMA)  lu- 
bricant designations  for  specific  types  of 
speed  reducers.  The  next  two  tables 
(Chart  #3  and  #4)  depict  the  variety 
of  manufacturers'  product  designations. 
Similarly,  this  table  (Chart  #5)  of  a 
worm-gear  speed-reducer  (Sheet  L-4  has 
a  variety  of  lubricants  (Chart  #6  and 
#7). 

These  lubricants  have  a  large  variety 
of  manufacturers'  brand  names  and, 
more  currently,  mav  have  different 
names,  but  they  are  still  for  the  same 
basic  lubricants.  How  many  of  you,  if 
contacted  by  a  local  supervisor,  could 
supplv  him  with  an  acceptable  alter- 
nate? 

In  addition  to  the  application  of  the 
lubricant,  the  removal  of  old  grease  is 
also  important.  Old  grease  holds  in  par- 
ticles and  abrasives  which,  if  not  re- 
moved, can  defeat  the  purpose  of  lubri- 
cation. Accumulated  grease  also  makes 
inspection  and  further  maintenance  more 
difficult. 


Now  let  us  look  at  where  these  lubri- 
cants are  used.  Slides  showed  different 
movable  parts  which  require  lubrication 
including  a  typical  set  of  reducing  gears, 
noting  the  heavy  texture  of  the  lubricant 
on  the  gears  and  a  link-chain  connec- 
tion which  showed  the  drive  machinery 
of  the  same  bridge  and  which  are  lubri- 
cated differently. 

A  slide  depicts  a  set  of  gears  which 
are  partiallv  exposed  to  the  elements 
and  heavily  greased.  This  heavier  lubri- 
cant is  used  to  protect  and  lubricate  the 
exposed  gears  for  a  longer  period  of 
time.  And  the  axial  misalignment  of  the 
gears  which  results  in  only  part  of  each 
tooth  carrying  the  load. 

Several  types  of  gears  may  be  in  a 
drive  shaft.  A  beveled  pinion  which  en- 
gages the  larger  gear  through  the  shaft 
to  the  .  .  . 

Main  pinion  at  the  bottom  of  the  shaft 
then  to  the  segmental  rack  on  which  the 
span  rotates.  Excessive  wear  can  appear 
at  the  upper  portion  of  the  rack  teeth. 


SEALMASTER   BALL   BEARING   UNIT 
LUBRICATION   AND  CARE  TABLE 


CONDITIONS 

SPEED 

TEMPERATURE 

CLEANLINESS 

GREASING  INTERVAL 

1000  RPM 

Up  to  120°  F 

Clean 

6  to  12  Months 

500  RPM 

Up  to  150°  F 

Clean 

2  to  6  Months 

1000  RPM 

Up  to  210°  F 

Clean 

2  Weeks  to  2  Months 

1500  RPM 

Over  210°  F 

Clean 

Weekly 

Any  Speed 

Up  to  150°  F 

Dirty 

1  Week  to  1  Month 

Any  Speed 

Over  150°  F 

Dirty 

Daily  to  2  Weeks 

Any  Speed 

Any  Temp. 

^ery   Dirty 

Daily  to  2  Weeks 

Any  Speed 

Any  Temp. 

Extreme  Conditions 

Daily  to  2  Weeks 

Sealmaster  Ball  Bearing  -  Engineering  Data  -  May  1972 
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EARLE  GEAR  AND  MACHINE  COMPANY 
SPEED   REDUCERS 


AMRTFNT  TFMPFRATURFS* 

UNIT 
TYPE 

UNIT  SIZE 
(FROM  DATE  SHEETS) 

+15°  to  +60°  F 
(-9  to  +16  C) 

+50°  tc 
(+10°  tc 

+52°  F 
+52°  C) 

SAE 

AGMA 

SAE 

AGMA   ~^ 

S 

And 
SD 

3-4 

5  thru  8 

8-1/2  thru  12 

20 
20 
30 

2 
2 
3 

30 
40 
40 

3 

4 
4 

D 

And 

DD 

3 

4  thru  8 
8-1/2  thru  12 

20 
30 
30 

2 
3 
3 

30 
40 
40 

3 
4 
4 

T 

And 

TD 

2-3-4 
5  thru  8 
8-1/2  thru  12 

20 
30 
40 

2 
3 
4 

30 
40 
50 

3 
4 
5 

FOR   LUBRICANT  WHEN  AMBIENT  TEMPERATURES   IS  LOWER  THAN  +15°  F 
SEE  CHART  ON  PAGE  L-3  UNDER  COLD  CLIMATE  OIL. 

S  -  SINGLE  REDUCTION 
SD  -  SINGLE  REDUCTION  WITH  DIFFERENTIAL 

D  -  DOUBLE  REDUCTION 
DD  -   DOUBLE  REDUCTION  WITH  DIFFERENTIAL 

T  -  TRIPLE  REDUCTION 
TD  -  TRIPLE  REDUCTION  WITH  DIFFERENTIAL 
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The  next  slides  showed  a  power  unit 
with  reduction  gear. 

The  horizontal  drive  shaft  to  the  bev- 
eled gears; 

The  vertical  drive  shaft  to  .  .  . 

The  two  sets  of  drive  gears.  A  bridge 
which  has  actually  four  sets  of  active 
drive  gears  and  two  sets  of  inactive 
drive  gears  (one  shown  on  left  of  slide). 
With  many  pinions,  broken  teeth  in  the 
rack  do  not  make  this  bridge  inoperable. 

Another  point  of  lubrication  is  that  of 
the  truss  pins  which  are  lubricated 
through  typical  grease  points. 

Moving  from  the  major  bridge  compo- 
nents requiring  more  periodic  mainte- 
nance, let  us  now  look  at  some  of  the 
items   which   are   maintained   on   an   "as 


required"  basis.   Examples   of  these   are 
as  follows: 


I-t—  Power  Sources 

Electrical  motor  power  source;  inter- 
nal-combustion engine  with  manual  oper- 
ation of  the  transmission;  a  simple  hand- 
operated  wheel  and  of  course,  the  old 
standby  key. 

I! — Miscellaneous  Span 
Components 

Braking  units.  (It  is  the  pad  which 
requires  replacement  when  worn.);  the 
hydraulic  lines  have  flexible  hoses  at  a 
few    points    which    eventually    rot    and 
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MINERAL  OIL   LUBRICANTS   FOR   DRIVES 
LISTED  ON    PAGE   L-l 


■                ■ 
VISCOSITY  SAE  (AGMA) 
S.S.V.  F  100°  F  (38°  C.) 
MANUFACTURER 

20  (2) 

300-350 

LUBRICANT 

30  (3) 

450-600 

LUBRICANT 

40  (4) 

750-1000 

LUBRICANT 

50  (5) 

1200-1500 

LU8RICANT 

ALEMITE 

Hydraulic  Oil 
HD  #2 

Hydraulic  Oil 
HD  #3 

Hydraulic  Oil 
HD  #4 

Hydraulic  Oil 
HD  #5 

AMERICAN  OIL  CO. 

American  Ind. 
#31 

American  Ind. 
#51 

American  Ind. 
#95 

American  Ind. 
#150 

ATLANTIC  RICHFIELD  CO. 

DURO  S-315 

DURO  S-465 

DURO  S-1000 

DURO  AW  S-1500 

CHEVRON  OIL  CO. 

Chevron  OC 
Turbine  Oil  15 

Chevron  OC 
Turbine  Oil  24 

Chevron  OC 
Turbine  Oil  36 

Chevron  OC 
Turbine  Oil  50 

CITIES  SERVICE  OIL  CO. 

Pacemaker  Oil 
#30 

Pacemaker  Oil 
#60 

Pacemaker  Oil 
#80 

Pacemaker  Oil 
#110 

GULF  OIL  CORP. 

Harmony  53 

Harmony  69 

Harmony  76 

Harmony  97 

HUMBLE          ENCO 
OIL  &          ESSO 

Teresstic  52 
Teresso  52 

Teresstic  65 
Teresso  65 

Teresstic  85 
Teresso  85 

Nuto  113 
Nuto  113 

REFINING  CO. 

MOBILE  OIL  CO. 

DTE  Oil 
Heavy  Med. 

DTE  Oil 
Extra  Heavy 

DTE  Oil  BB 

DTE  Oil  AA 

SHELL  OIL  CO. 

Tellus  Oil  33 

Tellus  Oil  41 

Tellus  Oil  72 

Tellus  Oil  75 

SUN  OIL  CO. 

Sunvis  754 

Sunvis  764 

Sunvis  775 

Sunvis  7100 

TEXACO  INC. 

Regal  Pc  (R&O) 

Regal  F  (R&O) 

Regal  G  (R&O) 

Regal  H  (R&O) 

UNION  OIL  OF  CALF. 

*___  .... — 

Turbine  Oil 
315 

Turbine  Oil 
465 

Turbine  Oil 
1000 

Turbine  Oil 
1500 
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must  be  replaced;  a  buffer  piston  which 
is  hydraulicallv  lubricated;  a  span  lock- 
ing bar  which  requires  lubrication  as 
does  the  gearing,  but  only  on  an  "as  re- 
quired basis";  wedge-type  shoe  which  is 
lubricated  whenever  necessary;  the  rail 
locks  which  are  opened  by  raising  a  tie 
upon  which  the  rail  is  connected  and 
when  lowered,  the  rail  slips  into  a  chan- 
nel for  alignment. 

HI — Structural   Components 

Slides  were  shown  of  a  damaged  post 
reinforced  bv  the  use  of  two  H-piles 
connected  to  the  top  and  bottom  chords; 
the  concrete  counterweight  which  is  an 
integral  part  of  all  bascule  spans;  a  well 
maintained  deck  which  is  also  necessary 


for  economic  operation  of  any  movable 
bridge;  a  span  on  an  old  stone  pier 
which  over  the  years  requires  masonry 
work  of  all  joints  or  Gunite  repair  to  the 
entire  pier. 

IV — Electrical/Signal 
Components 

Slides  of  a  typical  control  panel 
in  which  the  bulbs  or  meters  would  be 
replaced  when  defective;  the  circuitry 
panel  where  fuses  or  components  would 
be  replaced  as  required;  a  sensing  de- 
vice; an  electrical  connection  for  those 
electrified  railroads  in  the  northeast  cor- 
ridor; a  dwarf  signal  which  represents 
all  signals  which  must  be  maintained  in 
connection  with  movable  bridges;  and  a 
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COLD  CLIMATE  OIL  FOR 
DRIVES   LISTED  ON   SHEET  L-l 


AMBIENT  TEMPERATURES  -  15°  to 

60°  f  (-26°  +60°  C) 

■ 

MANUFACTURER 

OIL  RECOMMENDATION 

ALEMITE 

Super  Heavy  Duty  10W-30 

AMERICAN  OIL  CO. 

Amoco  MV  10W-40 

ATLANTIC  RICHFIELD 

DURO  S-315  or  DURO  AW  5-315 

CHEVRON  OIL  CO. 

Chevron  Supreme  10W30  or  20W40 

CITIES  SERVICE  OIL 

Extra  Duty  Circulating  Oil  48  or 
C-610W-30 

GULF  OIL  CORP. 

Harmony  48  AW 

HUMBLE  OIL   ENCO 
ESSO 

NUTO  H48 
NUTO  H48 

MOBILE  OIL  CO. 

Del vac  Special  10W-30 

SHELL  OIL  CO. 

SUN  OIL  CO. 

TEXACO,  INC. 

UNION  OIL  OF  CALIF. 

— ■ 

Union  Turbine  Oil  215          i 
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schematic  showing  the  locations  of  typi- 
cal U.S.  Coast  Guard  navigation  lights. 
All  of  the  electrical  or  signal  devices 
are  maintained  by  the  appropriate  per- 
sonnel on  an  "as  required"  basis. 

V — Protection 

A  slide  showed  the  condition  of  a 
timber  pile  cluster  and  shear  fence  which 
were  damaged  which  represents  a  large 
amount  of  repair  work  at  many  movable 
bridges  and  a  damaged  shear  fence  with 
a  large  steel  sheet-pile  and  concrete-filled 
dolphin  for  protection  to  the  bridge  pier. 

All  of  these  items  are  really  a  "replace 
or  repair  as  needed  maintenance"  with 
the  exception  of  the  internal  combustion 
engine  which  should  be  maintained  as 
if  it  were  your  own  car.  For  example, 
oil  change,  battery,  water,   coolant,  etc. 

Painting  of  a  span  is  inherent  not  only 


to  movable  spans  but  the  surface  condi- 
tion of  a  movable  bridge  does  affect  its 
operation.  For  example,  the  south  side 
of  a  swing  span  will  absorb  more  heat, 
thus  causing  thermal  expansion  to  de- 
flect the  span  until  it  will  not  lock  prop- 
erly. On  sunny  days  the  bridge  tender 
may  have  to  rotate  the  span  180°  and 
allow  the  expanded  side  to  cool  and  con- 
tract to  its  proper  alignment. 

The  next  three  slides  had  nothing  to 
do  with  maintenance  of  a  movable  span 
but  illustrated  what  problems  a  group  of 
track  people  can  cause: 

A  slide  showing  a  smaller  size  of  bal- 
last which  was  used  for  a  skin-lift  on  the 
approaches  to  this  bridge.  Instead  of 
closing  the  hopper  doors,  they  went  right 
over  the  bridge;  ballast  fallen  through 
the  open  deck  onto  the  gears  and  resting 
on  the  segmental  rack. 
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WORM  GEAR  SPEED   REDUCERS 


WORM 
CENTERS 

WORM  SPEED 
IN  R.P.M. 

. — _ 1 ' — ■ 

LUBRICANT  AGMA  NO. 
AMBIENT  TFMPERATURE* 

+15°  to  +60°  F 

+50°  to  +125°  F 

Up  to  6" 

Up  to  700 
Over  700 

7  Comp. 
7  Comp. 

8  Comp. 
8  Comp. 

Over  6"  and 
up  to  12" 

Up  to  450 
Over  450 

7  Comp. 
7  Comp. 

8  Comp. 
7  Comp. 

Over  12"  and 
up  to  18" 

Up  to  300 
Over  300 

7  Comp. 
7  Comp. 

8  Comp. 

7  Comp. 

Over  18"  and 
up  to  24" 

Up  to  250 
Over  250 

7  Comp. 
7  Comp. 

8  Comp. 

7  Comp. 

Over  24" 

Up  to  200 
Over  200 

7  Comp. 
7  Comp. 

8  Comp. 
7  Comp. 

*   FOR  LOWER  AMBIENT  TEMPERATURES  CONSULT  LUBRICANT  SUPPLIER.  THE  LUBRICANT 
SELECTED  MUST  HAVE  A  POUR  POINT  BELOW  THE  LOWEST  TEMPERATURE  EXPECTED. 

NOTE: 

A  G.M.A.  LUBRICANT  NO.  7  COMP.  HAS  VISCOSITY  RANGE  S.U.V.  SEC.  I  2100  F  125-150 
A.G.M.A.  LUBRICANT  NO.  8  COMP.  HAS  VISCOSITY  RANGE  S.U.V.  SEC.  9   210°  F  150-190. 
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Should  Follow-through 

Now,  I  realize  some  of  you  may  have 
expected  this  presentation  to  supply  you 
with  information  on  how  to  maintain 
your  movable  bridges,  but  I  do  not  pro- 
fess, nor  am  I  an  expert  in  this  field.  I 
do,  however,  hope  to  re-emphasize  the 
need  for  the  regular  follow-through- 
maintenance  procedures  on  your  respec- 
tive movable  bridges.  I  became  quite 
aware  of  this  need  during  a  recent  trip 
to  one  railroad's  bridge  and  detected 
some  potential  problems  still  in  their  in- 
fancy. I  observed  loose  bearing  bolts  and 
an  extremelv  worn  bushing  which  al- 
lowed the  gear  to  vibrate  excessively. 

Another  discoverv,  which  I  think 
should  be  passed  on  at  this  time,  is  the 
fact  that,  although  manv  of  the  backup- 
power  sources  are  tested,  they  are  not 
tested  completely.  That  is,  the  backup- 
power  sources  are  not  used  to  operate 
the  movable  bridges  at  the  time  of  their 


testing.  It  is  very  easy  to  start  and  to 
operate  the  backup-power  source  with- 
out a  service  load,  but  when  we  really 
need  this  backup  to  operate  the  bridge 
we  find  the  backup  does  not  work 
either. 

Now  let  us  look  at  two  special  prob- 
lems that  involved  different  railroads. 
One  railroad,  during  a  routine  inspec- 
tion, discovered  this  particular  problem, 
a  broken  tooth  in  the  pinion  gear  which 
drives  the  cable  drums  of  a  305'-8W 
double-track  vertical-lift  span.  This  miss- 
ing tooth  was  in  a  critical  position.  It  was 
the  only  fully  meshed  tooth  on  the  pin- 
ion when  the  span  was  in  the  closed 
position.  The  first  thing  that  had  to  be 
done  was  to  remove  the  gear  housing, 
then  rotate  the  gear  180°.  This  allowed 
the  bridge  to  operate  normally  while  a 
new  gear  was  being  fabricated.  The 
Coast  Guard  closed  the  river  while  the 
bridge  was  taken  out  of  service  for  10 
hours.    During   this    time    the    gear    and 
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MANUFACTURER 

AGMA 

NO.  7  COMP. 

AGMA 

NO.  8  COMP. 

BEARINGS  ON 
ALL  UNITS 

ALEMITE 

HD  Gear  Oil  No.  7 

HD  Lithium  No.  2 

AMERICAN  OIL  CO. 

Amer.  Worm  Gear 
Oil  -  44155 

Amer.  Worm  Gear 
Oil  -  44155 

Amolith 

Grease  No.  2  EP 

ATLANTIC  RICHFIELD 
CO. 

MODOC  135 

MODOC  165 

Litholine 
HEP  2  Grease 

CHEVRON  OIL  CO. 

Cylinder  Oil 
135  PX 

Cylinder  Oil 
155  PX 

DURA-LITH 
Grease  EP-2 

CITIES  SERVICE  OIL 
CO. 

Citgo  Cylinder 
Oil  140-5 

Citgo  Cylinder 
Oil  150-7 

Citgo  H-2 
Grease  or 
Citgo  HEP-2 

GULF  OIL  CO. 

Gulf  Senate  145-B 

Gulf  Senate  155 

Gulf crown 
Grease  No.  2 

HUMBLE  OIL  AND  ENCO 
REFINING  CO.   ESSO 

Cylesstic  TK140 
Cylesso  TK140 

Cylesstic  TK180 
Cylesso  TK180 

Lidok  2 
Lidok  2 

MOBIL  OIL  CO. 

Mobil  Cyl.  600  W 

Mobil  Super  Cyl. 
600  W 

SHELL  OIL  CO. 

Valvata  J78 

Valvata  J82 

Alvania 
Grease  EP-2 

SUN  OIL  CO. 

TEXACO  INC. 

Honor  Cyl.  Oil 

60  T  Cyl.  Oil 

UNION  OIL  OF  CALF. 

Union  Worm  Grease 
Lube  90  or  Union 

Union  Worm 
Grease  Lube 

Union  Unoba 
EP-2 

Steaval  A 

140 
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shaft  were  removed,  taken  to  a  local 
shop,  the  new  gear  pressed  on  the  drive 
shaft  and  raised  for  replacement  in  the 
bridge. 

Another  special  problem  was  damage 
to  the  eye-bars  of  a  bottom  chord.  This 
problem  actually  occurred  in  the  fixed 
span  adjacent  to  a  442'  swing  span  but 
could  well  have  happened  in  the  swing 
span  proper.  A  procedure  known  as 
"heat  shortening"  was  used  to  bring  the 
bars  back  into  proper  alignment.  The 
men  clamped  a  specific  bar,  applied 
heat,  inserted  wooden  wedges  and  then 
more  heating  until  thev  began  shorten- 
ing the  bar.  This  procedure  was  done  at 
several  locations  with  wedges  inserted  to 
keep  individual  bars  apart.  All  the  dam- 


aged bars  were  back  to  their  original  po- 
sitions without  a  major  expense  for  the 
replacement  of  those  types  of  chords.  A 
similar  procedure  can  be  used  for  elon- 
gated top-chord  members. 

Need  Maintenance  Manuals 

Generally,  all  of  us  have  a  manufac- 
turer's recommended  maintenance  man- 
ual for  our  new  bridges  in  which  will 
probably  be  a  lubrication  chart,  as  well 
as  (Chart  #8)  instructions  covering  said 
maintenance.  In  addition,  I  recommend 
the  United  States  Department  of  Trans- 
portation, Federal  Highway  Administra- 
tion manual  entitled  "Bridge  Inspector's 
Manual  for  Movable  Bridges  (IP  77-10) 
dated  1977."  Newer  bridges  are  general- 


Maintenance  of  Movable  Bridges 


APPLICATION   AND   LUBRICATION 


59 


MANUFACTURER 

BUSHINGS 

COUPLINGS 

OPEN 
GEARING 

LOCK  BAR 
GEARS 

LOCK  BAR 
GUIDES 

LOCK  BAR 
STEM 

ALEMITE 

General 
purpose  light 

HI -Temp. No.  1 

Gear  Shield 

MP  Lithium 
No.  1 

MP  Lithium 
No.  2 

Mp  Lithium 
No.  2 

AMERICAN 

Amolith  Grease 
No.  0  EP 

Amolith  Grease 
No.  1  EP 

Amovis  Lube 
No.  8-X 

Amolith 
Grease  No. 
1  EP 

Amolith 
Grease  No. 
1  EP 

Amolith 
Grease  No. 
1  EP 

ATLANTIC  RICHFIELD 

Litholine 
HEP  1 

Litholine 
HEP  1 

Onyx  EP 
Fluid  HS 

Litholine 
HEP  1 

Litholine 
HEP  1 

Litholine 
HEP  1 

CHEVRON  OIL 

Dura-Lith 
Grease  EP-0 

Dura-Lith 
Grease  EP-1 

Pinion  Grease 
100  CB  or 
250  CB 

Dura-Lith 
Grease  1 

Dura-Lith 
Grease  1 

Dura-Lith 
Grease  1 

CITIES  SERVICE 

Premium 
Lithium  1 

HB-21 

Compound  LS-1 

Premium 
Lithium  1 

Premium 
Lithium  1 

Premium 
Lithium  1 

GULF  OIL 

Gulf crown 
Grease  EP-1 

High  Temp. 
Grease 

Fluid  Lubcote 
No.  3 

Gulf crown 
Grease  EP-1 

Gulf crown 
Grease  EP-1 

Gulf crown 
Grease  EP-1 

ESSO  &  ENCO 

LIDOK  EP-0 

LIDOK  EP-1 

SURETT 
FLUID  50 

LIDOK  NO.  1 

LIDOK  NO.  1 

LIOOK  NO.  1 

UNION  OIL  OF 
CALF. 

Unoba  EP-1 

Unoba  EP-1 

Gearshield 
Heavy 

Unoba  EP-1 

Unoba  EP-1 

Unoba  EP-1 
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lv  not  our  problem,  although  some  of  us 
do  have  problems  with  them.  But  rather, 
it  is  our  older  spans  which  do  not  have 
maintenance  manuals  and  really  need 
our  attention.  Some  bridge  tenders  or 
B  &  B  supervisors  have  taken  it  upon 
themselves  and  have  written  operation 
and  maintenance  instructions  which  are 
specifically  for  an  individual  bridge. 
These  conscientious  employees  are  the 
ones  who,  with  these  instructions  and  by 
word  of  mouth,  educate  our  operators  or 
maintenance  gangs.  They  are  the  real 
backbone  of  our  bridge  maintenance 
programs. 

Each  railroad  should  help  these  peo- 
ple as  much  as  possible  by  supplying 
charts  or  diagrams,  showing  points  and 
frequency  of  lubrication,  giving  tables  of 
acceptable  alternate  lubricants  to  super- 
visors, setting  up  periodic  maintenance 
schedules  for  each  bridge,  and  providing 
forms  for  each  bridge  which  must  be 
documented  and  returned  to  the  divi- 
sional or  general  office  for  review.  In  the 
event  some  later  mishap  occurs,  this  in- 
formation aids  in  the  analysis  and  deter- 
mination of  necessary  repairs.  These 
charts  and  schedules  will  help  the  oper- 
ator or  bridge  gang  perform  their  main- 
tenance more  efficiently.  In  addition,  it 
will  also  help  these  personnel  in  their 
overall  education.  I  can  only  reiterate 
that  more  formalized  maintenance  pro- 
cedures and  documentation  must  be  es- 
tablished. One  thing  we  could  all  hope 
for,  as  noted  to  me  by  another  railroad, 
"Don't  Raise  the  Bridge,  Lower  the 
Ship."  Since  this  probably  is  not  going  to 
happen,  we  must  maintain  our  movable 
bridges  as  best  we  can. 
Thank  you. 

Description  of  Slides 

Slide 
No. 

1.  Mr.  Robert  L.  Cragg's  Topic — "An 
Introduction  to  Movable  Bridge 
Operating  Machinery  Inspection 
Procedures." 

2.  Table  indicating  number  of  mov- 
able bridges  built  in  the  United 
States 


Slide 
No. 

3.  View  of  tug  and  barges  approach- 
ing a  bridge 

4.  View      of      Center-Bearing      Truss 
Swing-Span 

5.  View  of  Rim-Bearing  Truss  Swing- 
Span 

6.  View  of  Trunnion  Bascule  Span 

7.  View  of  Rolling  Lift  Bascule  Span 

8.  View  of   Tower-Drive   Vertical-Lift 
Span 

9.  View    of    Span-Drive    Vertical-Lift 
Span 

10.  View  of  Cable  Draw  Span 

11.  Worn  bushing  in  a  bearing 

12.  Loose  bearing  bolts 

13.  Worn  gear  teeth 

14.  Worn  key  and  keyway 

15.  Loose  rack  segment 

16.  Worn  rollers  and  tread  plates 

17.  Worn  pad  and  loose  bolts  on  rail- 
joint  casting 

18.  Signal  interlock 

19.  Navigation  lights 

20.  Table   of   Bail-Bearing   Lubrication 
Interval 

21.  Table     of     Speed-Reducer      Gears 
(Sheet  L-l) 

22.  Table    of    Manufacturer's    designa- 
tions  (Sheet  L-2) 

23.  Table    of    Manufacturer's    designa- 
tions (Sheet  L-3) 

24.  Table     of     Worm-Gear     Speed-Re- 
ducer (Sheet  L-4) 

25.  Table    of    Manufacturer's    designa- 
tion (Sheet  L-5) 

26.  Table    of    Manufacturer's    designa- 
tion (Sheet  L-6) 

27.  Tvpical  set  of  reduction  gears 

28.  Different  arrangement  of  reduction 
gears 

29.  Lubrication  reservoir 

30.  Gears  partially  exposed  to  elements 
and  having  axial  misalignment 

31.  Several  types  of  gears  in  drive  train 

32.  Main    pinion    gear    and    segmental 
rack 

33.  Segmental    rack    indicating    an    ap- 
parent proper  fit  with  pinion   gear 

34.  Rack  and  pinion  of  rolling-lift  bas- 
cule span 

35.  Power  unit  with  reduction  gears 

36.  Horizontal  drive  shaft 
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Slide 
No. 

37.  Vertical  drive  shaft 

38.  2  sets  of  drive  gears  and  one  set  of 
inactive  drive  gears 

39.  Truss  pin-lubrication  points 

40.  Tvpical  electric-power  source 

41.  Internal-combustion  engine  as 
power  source 

42.  Hand-operated  wheel 

43.  Old  style  hand  key 

44.  Braking  units  with  pads  indicated 

45.  Tvpical  hydraulic  hose  line 

46.  Buffer  piston 

47.  Span  locking  bar 

48.  Typical  wedge-type  shoe 

49.  Rail  locks  in  raised  position 

50.  Damaged  post  with  2  H-piles  as 
replacement  parts 

51.  Concrete  counter  weight 

52.  Well-maintained  deck  of  span 

53.  Old  stone  pier 

54.  Typical  electrical-control  panel 

55.  Tvpical  electrical-circuitry  panel 

56.  Typical  sensing  device  on  bascule 
span 

57.  Typical  electrification   connection 
for  Northeast  Corridor 

58.  Dwarf  signal 

59.  Navigation  light  schematic 

60.  Timber  pile  cluster  and  damaged 
shear  fence 

61.  Steel  sheet-pile  and  concrete  dol- 
phin with  damaged  shear  fence 

62.  Auxiliary  batteries  for  internal-com- 
bustion engine 

63.  Span  requiring  painting 

64.  Ballast  across  deck  of  T.P.G.  swing 
span 

65.  Ballast  on  gears  below  deck 

66.  Ballast  on  segmental  rack  of  span 

67.  Internal-combustion  engine  and 
generator  as  back-up  power  source 

68.  Broken  tooth  on  pinion  gear 

69.  Pinion  gear  on  drive  shaft 

70.  Gear  housing  removed  and  drive 
shaft  exposed 

71.  Close-up  of  new  gear 

72.  Drive  shaft  with  new  gear  installed 
being  raised  to  tower  of  vertical- 
lift  span 

73.  Replacement  of  drive  shaft 

74.  Replacement  of  drive  shaft 

75.  New  gear  in  operation 


Slide 
No. 

76.  Bent  eye-bar  in  bottom  chord 

77.  Clamps  on  damaged  bar 

78.  Heating  and  inserting  wedges 
around  bars 

79.  Shortening  of  heated  bar  with 
wrench 

80.  Different  location  of  heating 

81.  Different  location  of  wedges 

82.  Different  location  of  wedges 

83.  Different  location  of  wedges 

84.  Straightened  eye-bars 

85.  Typical  lubrication  chart  of  newer 
span 

86.  Bridge  Inspector's  Manual  for  Mov- 
able Bridges 

87.  "Don't  Raise  The  Bridge,  Lower 
The  Ship" 

88.  Well-maintained  bridge-control 
room 

89.  Well-maintained   gears   in   the   con- 
trol room 

90.  Well-maintained  exposed  chain 
drive  and  gears 

91.  Overall  view  of  the  well-maintained 
bridge 

Lubrication  Charts 

A  movable  bridge  is  a  machine,  and 
to  give  the  best  service  it  must  be  kept: 

fa)  Properly  lubricated 
(b)  Properly  adjusted  to  take  care  of 
wear 

Bearings  must  be  handled  with  good 
judgment. 

All  cap  and  hold-down  bolts  at  each 
bearing  should  be  carefully  inspected  at 
least  once  each  month  to  see  that  they 
have  not  worked  loose.  In  doing  this, 
note  if  shafts  show  perceptible  move- 
ments in  bearings  during  the  operation 
of  the  bridge.  Should  this  be  discovered, 
the  maintenance  engineer  should  be  no- 
tified, as  it  indicates  that  wear  has  taken 
place,  and  an  adjustment  of  shims 
should  be  made.  In  adjusting  shims,  be 
SURE  not  to  make  bearing  too  tight. 

Bearings  not  indicated  by  numbers 
are  self  lubricating  and  need  no  other 
method  of  lubrication  from  attendant. 

Lubricate  various  parts  of  machinery 
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as  indicated   by  circled   number  on   lu- 
bricating chart. 

1.  Bearings: 
Application — Grease  gun 
Lubricant — Texaco  Multifak  EP1 
Inspect  weekly 

2.  Roller  Bearings: 
Application — Grease  gun 
Lubricant — Texaco  Multifak  EP1 
Inspect  weekly 

3.  Falk  Couplings 
(including  brake  wheel): 
Application — Grease  gun 
Lubricant — Texaco  Multifak  EP1 
Inspect  every  six  months 

4.  Shifting  Assembly: 
Application— Brush 

Lubricant — Texaco  Crater  5X  fluid 
Inspect  monthly 

5.  Gears — Racks  &  Pinions: 
Application— Brush 

Lubricant — Texaco  Crater  5X  fluid 
Inspect  monthly 

6.  Falk  Reducer: 

Unit  should  be  serviced  according 
to  Falk  Service  Manuals  #0810, 
148-110,  143-110,  0800  and  1801. 
Unit  holds  approximately  23  gal- 
lons of  AGMA  4  mineral  oil.  (Tex- 
aco Regal  Oil  G  [R&O]).  Unit 
must  be  filled  to  oil  level  indicated. 

7.  Buffer: 

The  needle  valve  located  at  the  top 
of  the  buffer  cylinder  will  provide 
for  a  fine  adjustment  of  the  buffer 
piston  rod. 


Adjust  as  necessary  during  the  trial 
operation  of  span  for  a  smooth 
cushioning  of  the  span  coming  to 
rest. 

With  span  seated  pour  one  pint  of 
light  cylinder  oil  (do  not  use  deter- 
gent-type oil)  through  the  thumb 
screw  hole  in  the  cylinder  head. 
Check  this  every  three  months. 
Brush  piston  rod  with  grease  and 
lubricate  lower  bushing  with  Tex- 
aco Multifak  EPl  from  points  on 
ties.  Check  these  points  monthly. 
Oil:  Texaco  motor  oil  SAE  20-20 W. 

8.  Silent  Chain: 
Application — Brush 

Lubricant — Texaco  Crater  5X  fluid 
Inspect  monthly 

9.  Rolling  Faces — 

Track  &  Segmental  Castings: 
Do  Not  Lubricate  (teeth  may  be 
greased  if  binding  occurs  due  to 
errors  in  tooth  spacing) . 
The  end  lock  mechanism  should  be 
brushed  lightly  with  Texaco  MUL- 
TIFAK EPl  and  oiled  where  nec- 
essary to  insure  smooth  operation. 
Inspect  monthly. 

President  Gould:  Thank  you  for  your 
fine  report  which  shows  much  work  on 
the  part  of  this  committee.  Mr.  Hyma 
will  now  introduce  our  next  speaker. 

Mr.  Hyma:  Our  next  speaker  is  D.  R. 
Ladner,  Assistant  Engineer,  Chicago  & 
North  Western,  Iowa  Division  of  Boone, 
Iowa,  who  will  give  the  report  of  Spe- 
cial Committee  #1. 
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SPECIAL    SUBJECT    REPORT    NO.    1 


COMMITTEE — D.  R.  Ladner,  Chairman,  asst.  engr.  CNW  Transportation 
Company,  Boone,  Iowa;  B.  T.  Burns,  Vice  Chairman,  steel  br.  insp.,  A.T.S.F.  Rail- 
way Conmany,  Topeka,  Kansas;  D.  A.  Bessey,  asst.  ch.  engr.  strs.,  CMStP&P  Rail- 
road Company,  Chicago,  Illinois;  M.  P.  Bhalankia,  des.  &  const,  engr.,  P&LE  Rail- 
road Company,  Pittsburgh,  Pennsylvania;  W.  E.  Brankensiex,  asst.  ch.  engr.,  Mis- 
souri Pacific  Railroad  Company,  St.  Louis,  Missouri;  N.  D.  Bryant,  sr.  br.  engr., 
S.L.S.F.  Railway  Con-many,  Springfield,  Missouri;  J.  W.  Davidson,  asst.  dir.  br. 
engr.,  BN  Railroad,  St"  Paul,  Minnesota;  N.  E.  Whitney,  br.  engr.,  ICG  Railroad, 
Chicago,  Illinois;  E.  B.  Dobranetski,  engr.  fac.  &  str.,  B&LE  Railroad,  Greenville, 
Pennsylvania;  J.  J.  Horney,  asst.  B&B  supv.,  Union  Pacific  Railroad  Company, 
Omaha,  Nebraska;  D.  C.  Knuth,  Clark  Dietz  Associates,  Chicago,  Illinois;  P.  Lon- 
giotti  asst.  str.  insn.,  B&LE  Railroad,  Greenville,  Pennsylvania;  R.  F.  McGuire, 
Osmose  Company,  Madison,  Wisconsin;  R.  D.  Patton,  B&B  proj.  supvr.,  Southern, 
Chattanooga,  Tennessee;  J.  R.  Shepherd,  B&B  supvr.,  Southern,  Columbia,  South 
Carolina. 

Bridge  inspections,  performed  on  a 
regular  basis,  are  essential  to  ensure  the 
safety  of  rail  traffic.  All  railroad  bridges 
should  be  inspected  at  least  once  a  year, 
with  more  frequent  routine  inspections 
necessary  due  to  the  age  or  condition  of 
the  bridge.  In  addition  to  regular  in- 
spections, it  may  be  necessary  to  per- 
form special  inspections  following  such 
natural  disasters  as  fires,  floods  and 
earthquakes,  or  following  a  derailment. 
Underwater  inspections  are  performed 
on  an  as-required-basis  to  check  for 
scouring  or  undermining  of  piers  and 
abutments.  Such  inspections  are  usually 
done  by  a  consultant.  Inspection  meth- 
ods should  be  non-destructive.  Bridges 
should  be  inspected  under  load  if  pos- 
sible. 

When  making  an  inspection,  such  fac- 
tors as  line  speed,  load  limit,  unit  train 
movement  and  traffic  density  should  be 
considered  by  the  inspector.  Bridges  in 
high-speed  or  unit-train  territory  dete- 
riorate more  quickly  than  branch-line 
bridges. 


D.   R.   Ladner 


Report  is  Filled  in  at  Bridge  Site 

The  inspection  report  is  filled  out  at 
the  bridge  at  the  time  of  the  inspection, 
noting  sufficient  information  to  fully  de- 
scribe the  structure  and  its  condition. 
Any  serious  deficiencies  that  may  inter- 
fere with  normal  train  operations  should 
be  immediately  reported  to   the  proper 


authority.  Conditions  requiring  the  re- 
moval of  a  bridge  from  service  must  be 
properly  protected  by  flagging,  etc.  Any 
changes  in  the  condition  of  the  struc- 
ture since  the  last  inspection  are  noted. 
Since  we  compare  the  most  recent  in- 
spection report  to  those  made  previously, 
it  is  important  to  standardize  the  format 
of  the  inspection  report  and  the  inspec- 
tion procedures. 

Various  types  of  inspection  forms  are 
in  use   today  ranging  from   a   note  pad 
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containing  a  brief  description  of  the 
bridge  to  a  check-off  type  form.  The 
latter  tends  to  produce  a  more  complete 
and  uniform  inspection.  An  erection- 
diagram-type  schematic  is  used  by  some 
railroads  to  note  the  location  of  defi- 
ciencies. 

The  inspection  report  is  used  to  help 
determine  maintenance  requirements 
and  to  make  recommendations  for 
bridge  renewals. 

Bridge  inspections  can  be  performed 
by  a  consultant,  the  division  B  &  B  su- 
pervisor and/or  a  system  bridge  inspec- 
tor, A  two-man  team  usuallv  works  best. 
A  qualified  inspector  should  have  a  good 
working  knowledge  of  bridge  construc- 
tion and  repair  procedures.  Knowledge 
of  bridge  design  is  helpful.  Division 
maintenance  gangs  and  system  construc- 
tion gangs  are  good  sources  of  compe- 
tent bridgemen. 

The  inspector  should  be  agile  and  cur- 
ious. He  should  be  thorough  and  criti- 
cal. Since  most  inspection  is  visual,  it  is 
necessary  for  the  inspector  to  gain  access 
to  all  members  of  a  structure.  Those 
members  requiring  the  closest  inspection 
are  often  least  accessible.  Inspection  lad- 
ders, walkways,  handrails  and  movable 
scaffolds  are  widely  used  to  facilitate 
the  inspection,  making  the  job  safer  for 
the  inspector. 

Learn  by  Inspecting 

The  new  inspector  may  receive  some 
instruction  on  bridge  inspection  tech- 
niques; but  most  of  his  training  is  on  the 
job.  An  experienced  inspector  usually 
makes  a  good  teacher.  The  best  way  to 
learn  how  to  inspect  bridges  is  to  go  out 
with  a  competent  inspector  and  start  in- 
specting. The  inspector  must  learn  to 
recognize  serious  conditions  as  opposed 
to  those  of  a  cosmetic  nature.  It  may 
take  several  years  of  training  to  produce 
a  good  inspector. 

The  inspector  uses  various  special 
equipment.  A  motor  car  or  hy-rail  ve- 
hicle is  useful  in  gaining  access  to  the 
bridge.  Tapes  and  rulers,  flashlights, 
timber  inspection  bars,  chipping  ham- 
mers, scrapers,  outside  calipers,  chalk  or 


keel,  safety  belts,  ladders,  scaffolds,  hip 
boots,  levels,  plumb  bobs,  dye  pene- 
trant, portable  drills  and  increment 
borers  are  commonly  used  by  the  in- 
spector. A  camera  is  an  absolute  neces- 
sity. An  inspection  mirror  with  a  swivel 
head  is  useful  for  viewing  otherwise  in- 
accessible connections.  Other  special 
equipment — such  as  boats  and  hydraulic 
buckets — are  obtained  on  an  as-required 
basis. 

Basic  Bridge  Types 

Several  basic  types  of  railroad  bridges 
include:  timber  trestles,  both  open- 
decked  and  ballasted;  conventional  and 
laminated  timber;  concrete  bridges,  con- 
ventionally reinforced  and  pre-stressed; 
steel  bridges,  including  rolled  beams, 
deck  and  thru-plate  girders,  "Pony,"  thru 
and  deck  trusses;  arches  and  culverts — 
(although  a  difference  of  opinion  exists 
as  to  when  an  arch  or  culvert  is  large 
enough  to  be  considered  a  bridge); 
overhead  highway  bridges  and  other 
structures. 

Timber  bridges  make  up  over  50%  of 
the  railroad  bridges  on  many  railroads 
today.  Nearly  all  of  the  timber  bridges 
are  treated.  Many  were  constructed  in 
the  1920's  and  '30's  and  are  still  in  serv- 
ice today.  The  100-ton  cars  have  pro- 
duced maintenance  problems  requiring 
more  frequent  inspections. 

Timber  Structures 

Timber  bents  and  piers  should  be 
sounded  with  an  inspection  bar  just 
above  the  ground  line  or  water  line,  at 
longitudinal  and  lateral  bracing  connec- 
tions, at  sills  in  framed  bents  and  di- 
rectly below  the  cap  where  water  may 
enter  from  above.  A  clear  ringing  sound 
indicates  good,  solid  timber.  A  very  dull 
thud  indicates  a  large  void.  A  portable 
drill  may  be  used  to  determine  the  size 
of  the  void.  Piles  should  be  checked  vis- 
ually for  splits,  checks  and  shakes.  Piles 
in  the  waterway  should  be  checked  for 
ice  flow  damage,  plumbness,  evidence  of 
scouring  and  the  buildup  of  drift  which 
can  be  a  fire  hazard. 
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Caps  are  inspected  visually  for  check- 
ing and  bulging.  They  are  sounded  at 
each  stringer  chord  to  check  for  voids. 
The  bottom  of  the  cap  is  checked  for 
crushing  or  penetration  bv  the  piles. 

Stringers  are  inspected  for  crushing  at 
bearings,  loose  hardware,  checking,  hori- 
zontal shear,  excessive  deflection  and 
tension  cracks. 

The  decking  and  ballast  curbs  are  in- 
spected for  decay  and  proper  drainage. 
Bridge  ties  on  open-deck  bridges  are  in- 
spected for  proper  alignment,  checking 
and  crushing.  Deck  fastenings  should  be 
in  place  and  tight. 

The  line  and  surface  of  the  track  on 
the  bridge  and  adjacent  track  should  be 
noted.  Slight  imperfections  in  track  ge- 
ometry have  little  significance  on  light- 
density  branch  lines.  However,  these 
imperfections  are  punctuated  on  high- 
speed main  lines  and  accelerate  the  wear 
of  the  bridge. 

Steel  Structures 

Concrete  abutments  are  checked  for 
tipping  of  the  backwalls  and  movement 
of  the  wingwalls.  The  bridge  seats  are 
checked  for  cracking  and  spalling.  They 
should  be  clean  and  level.  Proper  clear- 
ance between  the  span  and  the  backwall 
should  be  provided  to  allow  for  the 
proper  expansion  of  the  span.  The  face 
of  the  abutment  should  be  checked  for 
vertical  cracks  which  may  be  caused  by 
settlement  of  the  foundation  piling  or 
grillage.  The  length  and  width  of  the 
cracks  should  be  noted  and  marked  with 
paint  or  keel.  Subsequent  inspections 
should  note  any  changes  in  the  length  or 
width  of  the  cracks. 

Concrete  piers  should  be  checked  for 
ice-flow  damage,  tipping  due  to  under- 
mining or  slippage  of  the  embankment 
and  disintegration  at  the  waterline  or 
ground  line.  Concrete  piles  and  caps 
should  be  checked  for  plumbness  and 
cracking. 

Masonry  arches,  piers  and  abutments 
are  inspected  for  plumbness,  bulging, 
ice  damage,  loose  or  missing  mortar, 
vegetation  in  the  joints,  settlement, 
spalled,  cracked,  loose  or  missing  stones. 


Concrete  girders  and  slabs  are  in- 
spected for  spalling,  leaching  and  flex- 
ural  cracks  in  the  tension  zone.  Cracks 
in  the  bottom  of  pre-stressed  girders  or 
slabs  indicate  a  serious  overloading  of 
the  structure.  Expansion  bearings  should 
be  clean  and  in  proper  working  order. 

Waterproofing  and  drains  should  be 
in  good  repair  to  prevent  freeze-thaw 
damage  to  the  structure. 

Corrosion  at  Connections 

Steel-pile  bents  are  inspected  for  ice 
damage  and  rust.  The  base  of  the  piles 
and  bracing  connections  are  particularly 
susceptible  to  corrosion  as  debris  col- 
lects at  these  points  retaining  moisture 
which  promotes  rust.  A  chipping  ham- 
mer is  used  to  determine  the  extent  of 
the  corrosion. 

Steel  pier  caps  are  checked  for  rota- 
tion caused  by  pier  movement.  Welds 
should  be  inspected  for  cracks.  Webs 
and  stiffeners  are  checked  for  corrosion 
and  buckling  caused  by  overloading. 

Bearings  should  be  free  of  debris  and 
in  proper  alignment.  Rockers,  expansion 
rollers  and  shoes  should  be  checked  for 
cracks  and  corrosion.  Rollers  should  be 
properly  greased.  Anchor  bolts  should 
be  in  place  and  tight. 

Rolled  beams  and  deck  girders  should 
be  checked  for  corrosion  at  bearings,  top 
flange  areas,  the  top  surface  of  the  bot- 
tom flanges  where  debris  can  hold  mois- 
ture, diaphragms  and  lateral  bracing  con- 
nections. Calipers  should  be  used  to  de- 
termine the  loss  of  section.  The  location 
of  the  loss  of  section  should  be  carefully 
noted  along  with  sketches  or  pictures  to 
help  determine  what  effect  the  loss  will 
have  on  the  load-carrying  capacity  of 
the  bridge. 

Thru-girders  and  trusses  should  be 
checked  for  corrosion  of  the  stringers 
and  floor  beams.  Timber  ballast-decked 
structures  retain  moisture  at  the  top 
flange  interface  increasing  the  chances 
for  corrosion  at  this  point.  Connections 
should  be  given  special  attention,  check- 
ing for  loose  or  missing  rivets  or  bolts 
and  signs  of  movement  under  load. 
Seated    connections   should   be    checked 
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SANTA  FE  RY.  CO. 
INSPECTION  RECORD— TIMBER  TRESTLE  BRIDGE 


Year  of  Inspection 


*3 


District :  _ 

Trestle  Type : _ 

Alignment:  Tangent  Degree  Curve. 

Speed  over  Bridge: MPH      Stream:_ 


Bridge:  ST  DT  EW  WW. 
._  Date: 


Bridge  No:. 


B/R  to  Ground,   Ft: 


.Trains  Per  Day: 


CHECK  LIST,  CONSISTS,  MINOR  DEFECTS,  REMARKS 


Mark  for  Items:  O  which  do  not  exist;    X   calling  for  remarks  or  work;  -\J  OK,  no  work. 


1.  Rails   (SGR)    . #     (RRail)_.. 

2.  Track,  or  Line  &  Surface  (LAS) 

3.  Open  Deck  (OD) 

a.  Ties  Tl  T2  T3 

b.  Guard  Timbers   (GT) 

4.  Ballast  Deck  (BD) 

a.  Bal  Curbs  (BC) 

b.  Bal   Depth    EW -  WW. 

6.  Walk  and/or  Handrail   (WAHR) 

6.  Deck  Hardware  (Hdw) 

7.  Chord  Tin   (CT)   Cap  Tin 


.11.  Shims  (Sh) 

.12.  Piles  (P),  Bents  (B).  Bore.. 
^ a.  No.  Per  Bent 


_b.  Bent  Date:  EW. 


WW 


.  8.  Strgs  TR  EW... _ WW 

i^. a.  No.  &  Size  Per  Panel _ 

b.  Treated  Untreated _ 

c.  Rolling  Spreading  

d.  Helpers  &§  _ 

..  9.  Caps  (C)_ 

.10.  Dump  Planks   (DP) 


c.  Frame  Benta  (FB) 

d.  Posted  Piles® . 

e.  Helper  Posts  @ 

..13.  Sash,  Sway  Bracing  (US)    (SB)    (LS). 

14.  Longitudinal  Bracing   (LB) 

15.  Bent  Hardware   (Hdw) 

16.  Vegetation  Under  Bridge . 

17.  Trestle  Under  Traffic 

18.  Scour  Under  Bridge,  Rip  Rap  (RRap). 

19.  Head  of  Banks  (HB) 

20.  Renew  Bridge 

21. 


DEFECTS  TO  BE  KEPT  UNDER  OBSERVATION  &  REMARKS 


DIVISION  BRIDGE  GANG  WORK   (DBG)    ("C",  "B",  "A",  Priorities) 


Work  Required 


Material  Required 


Priority 
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Form  1940   Stondord 

THE   A.T.  &  S.F.  KY.  CO. 
CONCRETE  BRIDGE  INSPECTION  RECORD 


Division. 
Di«t,je»_ 

Bridge    No 


At  Between  Storion(.):_ 
Woterway  RootJwoy   RR: 

Approaches: 

Concrete  Spans: 

Substructure: 


Alignment:   Tangent   Spirol 


and   Responsibility:    ATSF_ 


.  Oth. r   (Specify) 


CHIC*    LIST        J    -    SATISFACTOIT:      >    -    CONDITION    liQUHING    COMMiNTS    '    O   -    NOT    AffuCABLE 


DATE  OF  INSPECTION 


TRACK,   (o- Approoches,   b-Spon) 


1.    Lin.  ond   Surface 


2.    Runn.ng    Rail   ( 


5.   Ties        (Track,    Br.dge) 


7.  Main   Beams /Slabs 


10.   Walk  and/or  handrail 


11.  Waterproof!, 


DATE  OF  INSPECTION 


SUBSTRUCTURE 


'5.   Bridge  Seat,   Co 


'6.   Pedestals,   Block. ng 


17.  Abutments,   Pgropets,  Wjn0  Walls,  Dumps 
'6.   Piers.    Bents  '  ' 


COMME  NTS 


21.  Channel,   »...,.„,   D„f, 


24.  Domag..Ra,l,  H.qhwoy,  Wgte,  Traffic 


25.  Observation  Under  Traffic 


26.    Inspected  by 


PRIORITY       GANG     DONE 


Inspect. on   Result.    Posted       O-.g.nol    Record 
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For 

m  1939  Standard 

A.T.   &  S.F.   RY.  CO. 

STEEL   BRIDGE  INSPECTION   RECORD 

Rrirlg.    No. 

Betwet 
Woterw 

.  Approo 

Steel  S 
Substn 

c.,„,..                                   T 

ocks: 

Canter  Hf:                         Clearance: 

Ttent:  Tangent  Spiral Curve 

Las 

SBF  Insp 

ry;     X  -  Co 

CHECK  LIST:    V     -  Sotisfocto 

ndit 

on  Requiring  Comments;     0  -  Not  Applicable 

DATE  OF  INSPECTION 

Year 

Month/Date 

TRACK     (a- Approoches.    b- Steel  Spon) 

IS.  Truss   Members 

1.  Lineond  Su-foce 

o.  Chords,  End  Posts 



2.   Running   Roil     (                                 *  ) 

b.  Web  Members   -  Vertical.  Diagonal 

c.  Pins,  Connections,  Splices 

4.  Guard   Rail          (                                "   ) 

d.  Sway,   Portal  Bracing,  Brackets 

5.  Tie.           (Track,  Br.dge  ) 

16.   Lateral   Bracing 

6-  Ballast 

17.  Bearings 

SUBSTRUCTURE 

7.  Deck        (Timber,  Steel,  Concrete) 

18.  Bridge  Seat,  Caps 

19.  Pedestals,   Blocking 

20.  Abutments,   Parapets,  Wing  Walls 

21.   Piers,   Bents,  Towers 

11.  Hardware 

12.  Walk  and'or  Handrail 

22.  Scour,  Riprap 
GENERAL 

SPAN                                     . 

13.  Floor  System 

23.  Point,   Protective  Coating 

24.  Clearances 

a     Ploorbeoms   (Flanges,  Webs) 

25.  Chonnel.  Woterwa^Dr ilt 

b.  Stringers         (Flanges.  Webs) 

26.  Utilities,   Attochments 

c.  Brocmg,   Diaphrogms,  Connections 
14.  Mam   Beoms  /Girder  s 

27.  Inspection  Facilities 
!         28    Domage   -  Rail,  Highway,  Woter   Traffic 

a     Flanges,  Web,  Sliffeners,  Splices 

b.  Cross    Fromes,  Diaphrogms,   Brockets 

29  Observation  Under  Traffic 

30  Inspected  by: 

ITEM 

COMMENTS 

PRIORITY 

GANG     C 

ONE 

s 

Original    Record 
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Farrr 

1941    Standard 

Division 

THE  A.T.  -5.  S.F.  KY.  CO. 
OVERHEAD  BRIDGE  INSPECTION  RECORD 

Roadway  Walkway  Pipeline                                                                                           Center  Ht:                            Clearance: 

Trackt 

Track 

Alignment:     Tangent  Spiral 

Curve1 

Spans: 

Substr 

jcture- 

Owned   by:     ATSF                   Other   (Specify)                                           Mointe 

nance   Re.ponl  ibi  litv:  ATSF                        Other  (Specify 

Inspected  by:  ATSF               Other  (Specify)                                                                                                                   Lost  SBF  Insp: 

CHECK  UST!      i    -   SATGrACTOtY:     I   -    CONDITION    IEOUKINC    COMMENTS:  O  -    NOT    A'PLIC  AUE 

DATE  OF  INSPECTION 

Year 

DATE  OF  INSPECTION 

Yeor 

! 

Month 

Month 

Date 

Date 

DECK 

10.    Lo.erol    Bracing 

1.  Wearing   Surface 

11.    Bearings 

2.  Deck  (Timber,  Steel,  Concrete) 

SUBSTRUCTURE 

; 

3.    Curb 

1  2.   Bridge,   Seot,   Cops 

1 

4.   Drain 

13.   Pedestals,   Blocking 

5.   Expansion  Joints  ar  Device! 

14.   Abutments,   Parapets,   Wing  Walls 

l 

6.    Walk,    Handrail  or    Railing 

15.   Piers,   Bents,  Towers 

SPAN  (Timber.  Steal.  Concrete) 

16.   Erosion,  Settlement 

7.   Floor   System 

GENERAL 

1          1 

a.    Floorbeoml 

17.    Point,    Protective  Coating 

1 

b.    Stringers 

18.   Clearances 

1 

c.    Bracing,   Diaphragms,   Connections 

19.  Utilities.  Attachments 

8.   Mam    Beams     Girders 

20.    Inspection   Facilities 

9.    Truss    Members 

21.   Damage   -   Rail,  Highway,  Traffic 

a.  Chords,   End   Posts 

22.   Observation  Under  Traffic 

I 

b.  W.b  Members- Vertical,   Diagonal 

23.    Blost  Plates 

c.    Pins,   Connections,   Splices 

24.  Other   (Specify) 

! 

d.   Sway,    Portal    Bracing,    Brockets 

25.   Inspected  by 

ITEM 

COMM  ENTS 

PRIORITY 

GANG 

DONE  1 

1 
1 

1 

1 

1 

1 
1 

i 

1               1 

1 

1 
1 

1 

t|    Posted:      Original    Record 


-Sheer    _ 
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Stream   Name: 


SANTA  FE  RY.  CO. 
INSPECTION  RECORD — CULVERT 


SI 


Year  Bnflt: 

Year  Extended:  

Consist*: 

Number  of  Opening*: 
Width  (Horizontal  -  Ft) : 
Height  (Bench  Wall  -  Ft) : 
Length  (Nearest  Full  Ft) : 
Footing  (Stone  or  Cone) : 
Bench  Walla  (Stone  or  Cone) : 
Arch  Ring  (Brick  or  Cone) : 
Head  walls   (Stone  or  Cone) : 
Wingwalla  (Stone  or  Cone) : 
Floor  (Unpaved  or  Paved) : 
B/B  to  Flow  Line  (Ft) : 

ERap     (Bt  or  Lt  End) :  

Scour: . 


Year  of  Inspection 


Track:   ST  DT  EW  WW.. 
Culvert  Type: 


Bridge  No: 


CONDITION  AND  REMARKS 


DEFECTS   TO   BE  KEPT   UNDER  OBSERVATION   &  REMARKS 


DIVISION  BRIDGE  GANG  WORK   (DBG)    ("C",  "B",  "A",  Priorities) 


Work  Required 


Material  Required 


Priority 
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|*P%                SOUTHERN  RAILWAY  COMPANY 

UIVISIUN 

MILfcfOST 

.JskL. 

MASONRY  INSPECTION 

DATE 

3 

u 

2 
2 
3 
E- 

Yea  Nc 

EXPLANATION  AND  REMARKS: 

KIND: 

Portal  at  one  end? 

Portal*  at  both  ends? 

Rock  or  earth  spilling  over  portals? 

Scaling  required  at  portals  or  approach  cuts? 

Washing  evident  at  portals  or  approach  cuts? 

Portal  pulling  away  from  tunnel  at  either  end  7 

Lining  bulging,  cracking,  flaking?  (Explain) 

(If  unlined)  Any  loose  rock? 

Water  seeping  through  roof  or  walls? 

Track  in  proper  line  and  surface? 

Portal  or  lining  material  sound?  (Explain) 

Side  ditches  open? 

Brick 

Stone 

Concrete 

Timber 

Metal 

Natural 

Combination 

J 
■J 

< 

O 
2 
2 
< 

as 

KIND: 

Settling,  leaning  or  sliding? 

Pill  spilling  over  wall? 

Washing  or  scour? 

Embankment  draining  properly? 

Weep  holes  open? 

Water  draining  away  from  wall  properly? 

Material  flaking  or  deteriorating? 

(If  crlbwall)  Members  broken  or  misaligned? 

Fill  stable  behind  wall  (or  in  bins)? 

Has  wall  been  raised?                          ft. 

Masonry 
Concrete 
Brick 

Concrete  Crib. 
Metal  Crib. 
Timber  Crib. 

E- 
2J 

> 
U 

KIND:                                            MATERIAL 

— 

Pipe 
Box 
Arch 

Brick 
Stone 
Concrete 

Metal 

Timber 

Combination 

Diameter 

Channel  open  upstream? 
Channel  open  downstream? 
Culvert  open? 
Settlement  or  shifting? 
Culvert  material  sound?  (Explain) 
Cracks  or  open  joints? 

Height 

INLEl 
Ves  No 

'  END                                                   OUTLET  END 

Width 

Headwalls? 

Fill  spilling  over  headwalls? 
Headwalls  pulling  away  from  culvert? 
Culvert  ends  undermined? 

Lengths*                              ft                                 ft                                 ft                                ft 

(Total 

Siz 

re 

*•  Measu 
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m 


SOUTHERN  RAILWAY  COMPANY 

TRESTLE  INSPECTION 


f  vEE  trestle 


NCRETE 
STEEL 
TINKER 


B.o.rz 

O.O.I 


NO.  OF  TRACKS 


B/RToT/CAP. 


PREVIOUS  HIGH  WATER 
J    Above  Bees  of  Rail    


Below  Bee*  oj  R»H 


Inches 


Arc  4  whit*  bridge  marker  posts  in  place? 

Track  surfaced  properly  at  ends? 

It  track  gauge  satisfactory? 

Approaches  in  good  alignment? 

Structure  in  good  surface? 

Does  grade  line  of  trestle  match  approaches  properly? 

Structure  in  good  alignment? 

Does  trestle  have  backwall? 

Back  wall  in  good  condition? 

Ballast  guards  high  enough? 

All  ballast  leaks  stopped? 

Floor  in  good  condition? 

Ties  in  good  condition? 

Deck  coating  in  good  condition? 

Walkways  and  railings  sound? 

Are  stringers  in  good  condition? 

Are  stringer  diaphragms  tight? 

Are  stringer  chord  bolts  tight? 

Do  stringers  have  full  bearing  on  all  caps? 

Are  stringer  shims  In  good  condition? 

Is  structure  grease  or  peint  surface  good? 

Are  all  enchor  bolts  or  drift  bolts  in  place? 


Is  structure)  free  of  grass  or  undergrowth? 

Is  trestle  profile  correct? 

Is  bent  bracing  sound  and  tightly  fastened? 

Do  piles  fit  tightly  under  ceps? 

Are  ell  caps  in  sound  condition? 

Are  cap  plate  welds  sound? 

Are  bents  tight,  without  evidence  of  pumping  or  churning? 

Are  piles  or  posts  sound? 

Are  bents  plumb? 

Is  trestle  free  of  drift? 

Is  blocking  sound? 

Is  blocking  undermined  by  washing  or  erosion? 

Any  immediate  repairs  needed? 

Any  vehicular  road  under  trestle? 

Any  stock  pessaga  under  trestle? 


*-  If  YES,  to  theee  item*,  advise  In  REMARKS  a*  to  character 
and  history  of  such  use. 


NOTE:    Lin*  out  Item*  which  do  not  epply. 


rib*)  defects  or  unutuel  conditions  in  REMARKS. 


EXPLANATION  AND  REMARKS: 
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<jjl        SOUTHERN  RAILWAY  COMPANY 
STEEL  BRIDGE  INSPECTION 


INSPECTOR 


NO.OF  TRACKS 


NO.OF  SPANS 
ON  THIS  REPORT 


B.O  . 
O.O 


Track  surfaced  on  approach*!? 

Approaches  in  9000!  alignment? 

Structure  In  good  alignment? 

Structure  in  good  surface? 

Deck/Slab  good? 

Ballast  guards  high  enough? 

Ties  in  good  condition? 

Hook  bolts  working  properly? 

Walkways  and  railings  sound? 

Truss  members  straight  and  undamaged? 

Eyebers  tight? 

All  bolts  and  rivets  in  place  and  tight? 

Pin  nuts  striped? 

Pin  holes  In  ends  of  members  not  enlarged? 

All  members,  including  hangers,  free  of  cracks? 

End  connection  angles  free  of  creeks? 

Sway  or  longitudinal  bracing  OK? 

End  rtiffeners  in  good  condition? 

Are  members  free  of  serious  rust  damage? 

Paint  or  grease  In  good  condition? 


Yes- 

No 

Bridge  seen  clean? 

Bridge  seets  sound? 

Anchor  bolts  in  place? 

Expansion  bearings  working? 

Clearance  OK  at  axpension  ends? 

Fixed  bearings  properly  set? 

Sole  pletes  in  good  surface,  without  need  of  grouting? 

Masonry  in  sound  condition? 

Mortar  joints  tight? 

Concrete  free  of  serious  cracks? 

Concrete  free  of  serious  spelling,  or  exposed  reinforcing? 

Piers  end  footings  sound,  without  evidence  of  settlement? 

Are  pile  bents  sound? 

Are  cap  welds  OK? 

Is  pile  bracing  OK? 

Is  embankment  free  of  serious  erosion? 

Is  structure  free  of  serious  undergrowth? 

Is  structure  free  of  drift? 

Cen  repairs  be  avoided  before  next  Inspection? 


NOTE:    Line  out  Items  which  do  not  apply.   Describe  defects  or  unusual  conditions  In  REMARKS  column. 
EXPLANATION  AND  REMARKS: 
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THE  PITTSBURGH  &  LAKE  ERIE  RAILROAD  COMPANY     "  '"  ""• 

BRIOGE    INSPECTION    REPORT 


•RIDOC  NO. 
_    U.C.  


type  or  Bridge '. 


NO.   TRACKS  . 


WATERWAY 
ROAOWAY  — 
OTHER    


(TANGENT  . 
TRACK  ALIGNMENT  (CURVE   


DATE  LAST  INSPECTION 


DATE  THIS  INSPECTION 


IOTE:     USE  SEPARATE  SHEET  FOR  EACH  SPAN  FOR  SPECIAL  CONDITIONS. 


GENERAL 


MASONRY  ICONT.) 


FLOOR   SYSTEM  (CONT.I 


Paint  (  )  yr 

Clearance  Signs 
Highway  minimum 

clearance  ( 
PC  Insignia 
Load  Limit  Si  ins 

(  )  Tons 

Fire  Protection 
Action  under  trains 
Approach  track 
Track  on  bridge 


STREAM     CONDITIONS 


Paving   through 
bridges 

Sheet  piling  pro- 
tection 

Scour  (Distance  top 
of  rail  to  bed  of 
stream ) 

Rip  rap 

Fender  System 


IASONRY 


Abutment  N  or  E 

Abutment  S  or  W 

Backwalls 

Wingwalls 

Timber  back  walls 

Piers 

Pedestals 

Arches 

Parapet  Walls 

Pointing 


Previous  Gunite 

Slab 

Cleanliness 


Top  Fig  or  Chord 

Bot  Fig  or  Chord 

Bearing  Stiffs 

Web  or  Diagnls 

Hangers 

Counters 

Rivets  * 

Pins 

Cols  or  bents 

Sole  plates 

Masonry  plates 

Shoes 

Rollers 

Shims 

Anchor  bolts 

Wood  blocking 

Cleanliness 


STEEL     BRACII 


Top  Lat 
Top  Lat  Pis 
Bot  Lat 
Bot  Lat  Pis 
Sway  Frames 
Portals 
Towers 


FLOOR     SYSTEM 


Fir  Bm  Top  Fig 
Fir  Brn  Bot  Fig 
Fir  Bm  Conn 
Str  web 
Str  Top  Fig 
Str  Bot  Fig 
Str  Conn 
Steel  Floor 
Cone  Floor 
Wood  Floor 
Waterproofing 
Ties 

Tie  Sealing 
Timber  or  bar 

Spacer 
Guard  rails 
Deck  hardware 
Footwalks 
Handrails 
Drainage 
Cleanliness 


TRESTLES 


Bulkheads 

Piles 

Sills 

Posts 

Caps 

Corbels 

Stringers 

Cross  Brace 

Long  Brace 

Foundations 

Welds 


<OTE:    'DESCRIBE    UNDER    REMARKS  LOCATION   OF  LOOSE  RIVETS.     USE    BACK  OF   THIS   FORM    FOR    SKETCHES  OR   NOTES. 

A   -   GOOD    CONDITION  SIGNED INSPECTOR 

B    -    NOT    HAZARDOUS  -    NOTE  ANY  CHANGE  HEAT    INSPECTION.  REVIEWED SUPVR.   S.    >  B. 

R    -    PUT     ON     REPAIR    PROGRAM  "°T=>  °'VH-   CNG"- 
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•ridge  No 
01 vis Ion: 


CHICAGO,  MILWAUXEE.   SI      »Au\    vflj   *ACIFIC    <UimC*D 
Stsei   Bridge  Inspection  jsgort 

Date 


tnapectorfa)  : 


jUUee. 


-AL 


Waterway,    roadway,    railroad: 


Track 

Type 

No.   of  Spana 

Length 

Total 

Height 

S-  S«tl«f«Ctorv X  -  See  Remsrk.                                                           „       Pnr.  Hnt.  .„,.. 

TRACK: 

f.    Strlnuers        Flangee .   Web.   Connections 

2.    Inner   Guard   Rail 

f-    Lateral   Bracing 
4.    •••rlnss 

1     Tie*    (Track  or  Bridge) 

SUUnUCTURE: 

1.    Ballaat 

10.    Bridge   5c«Ct 

DECK: 

11.    Pedeatala.    Blocking 

S.    Type   -     (Timber,    Steal,    Concrete) 

12.    Abutmenta    -  Timber.   Steel.    Concrete 

5.   Walk  and  Handrail    (No.,   So.,    Between  Tracks, 

13.    Piers   -  Timber.    Steel.    Concrete 

Hone) 

1M.    Scour.   Rip  Rap 

GENERAL: 

7.    Main  Beams  or  Girders 

IS.    Paint 

a.    Flsnges,   Weba,   Stlffeners 

16.    Clearances 

b.    Croaa   Framea,    Dlsphrama 

17     Chsnnel.    Drift 

c.    Floor  Beams,    Flangea,   Web,    Connections 

18.    Utilities.    Attachments 

d.    Stringers,  Flange*,   Wfb,    Connections 

19      Damage        Rail.    Highway,    Boat 

e.    Lateral  Bracing 

8.    Trusses 

a.    Chorda,    End   Poata 

b.    Web   Members        Vertical,    Diagonal 

c.    Hangera 

d     Plna,    Connections,    Splices 

e     Floor   Beams    -    Flsngcs,   Web,    Connections 

ITEM 

-.    _                                                                      REMARKS 

... 

•°rlorlty  >Jote-      I 


Immediate   need  of  repair 

Schedule   repairs  within  year 

Can  car>-y        Keep  under  observation 


i"Ue»    iooo»"f  side  of  ires' 


akstcb  or  athar   remark*  as   necessary    ) 
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TIMBER  BRIDGE  INSPECTION  REPORT 

For By       OSMOSE  CO. 

Page_ 


Br. 

Chord:  Ply_ 
Piles:  Post 
Caps:  Size 


Territory 

Type 


Species_ 


Stgrs.  /Panel_ 


DATE  INSPECTED 

INSPECTED  BY 

3.  Rail  iWt.                          1 

4.  Deck  Hardware 

5.  Ties 

7.  Curbs 

9.  Surface 

12.  Shims 

14.  Pihnq 

16.  Sills 

21.  Channel  Location 

22.  Drift 

25.  Bulkhead 

26.  Veqetation 

27. 

28. 

1.  =  Excellent  Condition 

2.  =  Above  Average  Condition 
MARK       3.  -  Average  Condition 

r-OR          4.   -  Below  Average  Condition 
ITEMS       5.  =  Reiect 

Not  Applying 

X     =  Information  in  Reports 
I 

NSPECTION  RECORD  BRIDGE  NO. 

ITEM 
NO. 

DATE 
INSP. 

REMARKS 
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PILE  &  STGR.  BORING  RECORD 


Date                                                        Bndae  Nc 

. 

LINE  "A": 

0    ^Original  Pile 
®  =  Posted  Pile 
©  =  Helper  Pile 

P    =Pile  to  be  Posted 
LJ  =  Square  Timber 

LINE  "B"; 

H    SW  :  Hammer-Sound  Wood 
B    SW  =  Bored-Sound  Wood 
ST        =  Shell  Thickness— Inches 
V         =  Void-Inches 
H         =Heart-SoundWood-lnches 
®        =  Ht.of  BonngaboveG'L" 

or  below  D/P*-  (Ft.) 
D         =Dia.5  Bonno  (Inches) 
E».mDle:(JM              ®=6 
4  ST               6  ST 
6  V      or       6  V 
D  13              3  H 
015 
•G/L=Groundline   W/L=Water  Line 
••D/P  =  Drift  Pin  Area 

LINE  "C": 

V  =pile  or  Post  OK 

R    =Pile  or  Post  Reject 

LINE  "D": 

Condition  of  Stars,  at  Cap 

BT 

NO. 

LINE 

PILE  NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

TOTAL 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

PILE  &  STGR.  BORING  RECORD 

Bfidge  No. 


BT 

NO. 

LINE 

PILE  NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

TOTAL 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 
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Bndge  No. 


From. 


-Locetion. 


_To_ 


Inspector. 
Date 


.Weather. 


Span  No. 

Class 

Length 

Year  Fabricated 

Height  (Base  of  Rail  to  Ground) 

I     Waterway 

(a)  Scour,  Filling,  etc. 

(b)  Revetment 

(c)  Drift  or  Other  Obstruction 

2.    Condition  at  Bridge  Ends 

3.    Track 

(a)  Alignment 

(b)  Ties  (Condition  and  Size) 

(c)  Guard  Timber 

(d)  Hardware 

(e)   Inside  Guard  Rail 

(f)   Other  Guard  Rail 

4.    Piers  and  Abutments 

(a)  Stability 

(b)   Bridge  Seats 

(c)  Pedestals,  Grillages,  etc. 

5.    Bearing  Plates,  Shoes,  etc. 

6.    Anchor  Bolts 

7.    Steel  Span 

(a)   Alignment 

^ 

(b)  Adjustment 

(c)   Camber 

(d)  Truss  Members 

(e)   Floor  Beams 

(f)    Stringers 

($)  Laterals 

(h)   Bracing 

(i)    Girders 

(j)    Beams 

(k)   Other  Members 

(1)    Fasteners  (Rivets,  Bolts,  Pins) 

(m)  Drawbridge   Equipment 

8     Protective  Coatings 

9     Fire  Protection 

10     Attachments 
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DIVISION 

FRO*. 
ALIO 

TO 

BRIDGE                                         KIND  OF                                                LOCATION: 

JUFNT 

-    19 

no.  or 

NUMBER  OF   PlUE  OR   POST 

u 

111 

GWXDATBT. 

p.°nV 

NUMBER  OF  STRINGER  OR  PIECE 

LENGTH   OF 

mo. 

NO. 

NO.  9    MO.i 

MO.» 

NO. 

NO. 

NO. 

NO. 

NCIO^EF 

rRISHT 

1 

1 
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-Division. 


From- 


To- 


Report  by- 


.19- 


i_.Kliiiiim.ru 

Type  of  Bridge 

Year  Built 

(a)     Substructure 

(b)     Superstructure 

Number  of  Spans 

Length  of  Spans 

Total  I#oirth  of  Bridge 

Size  of  Arch  or  Culvert 

Length  of  Arch  or  Culvert 

Height 

Number  of  Tracks 

Mile  Po<t 

! 

for  fatigue  cracks  caused  by  repeated 
flexing  of  the  floor  beam  web.  Stringers 
should  be  checked  for  tension  cracks  at 
midspan. 

Welds  Should   be   Examined 
Carefully 

Welded  girders,  a  relatively  new  type 
of  railroad  structure,  require  a  very  close 
inspection.  Some  girders  have  developed 


cracks  at  weld  splices  in  the  bottom 
flange  and  at  the  bottom  flange-web 
interface. 

Trusses  are  checked  for  corrosion, 
loose  or  missing  bolts  in  hangers,  pin 
and  pin-plate  wear,  loose  I-bars,  dam- 
aged end  posts  and  counters,  local  buc- 
kling of  compression  members  caused  by 
overstressing  and  misalignment  of  the 
truss.  Excessive  deflection  under  load 
may  indicate  damage  to  the  structure  or 
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localized  failure.  The  condition  of  the 
deck  should  be  noted  as  well  as  the  con- 
dition of  the  waterproofing  and  drains. 
Properly  maintained  drainage  will  pre- 
vent deterioration  of  the  structure. 

Upon  completion  of  the  inspection,  a 
report  noting  any  deficiencies  is  pre- 
pared and  forwarded  to  the  appropriate 
railroad  officers. 

Any  changes  in  the  physical  charac- 
teristics of  the  structures  are  noted  in 
the  permanent  bridge  record  files.  Many 
railroads  have  placed  this  information 
into  a  bridge  inventory  stored  in  a  com- 
puter. The  program  stores  such  infor- 
mation as  the  year  the  bridge  was  built, 
the  type  of  construction  and,  in  some 
cases,  an  operating  rating  of  the  struc- 


ture. As  bridges  are  replaced,  the  inven- 
torv  is  updated.  The  program  has  the 
ability  to  print  out  the  total  length  of 
bridge,  by  type,  for  each  line  or  operat- 
ing division.  Bridge  inspection  is  a  val- 
uable tool  that  assists  the  bridge  engi- 
neer and  the  B  &  B  Supervisor  in  pri- 
oritizing maintenance  work  and  bridge 
renewals.  Inspections  done  regularly  en- 
sure the  safety  of  rail  traffic. 

President  Gould:  Thank  you  Mr.  Lad- 
ner  for  the  practical  information  of  this 
report. 

I  wish  to  thank  this  afternoon's  speak- 
ers for  an  excellent  program.  Tomor- 
row's joint  session  starts  at  9:00  in  Re- 
gency A  &  B,  the  same  room  we  were 
in  this  morning.  I  declare  this  session 
adjourned  (gavel). 


TUESDAY  MORNING  SESSION 


September   16,    1980 


The  Second  Joint  Session  of  the  Road- 
masters  and  Bridge  &  Building  Associ- 
ations was  called  to  order  Tuesday  morn- 
ing, September  16,  1980,  at  9:00  o'clock, 
Mr.  D.  J.  Gale,  President  of  the  Road- 
masters,  presiding. 

President  Gale:  Please  come  in  to  be 
seated. 

Will  the  second  Joint  Session  of  this 
Conference  please  come  to  order? 

I  have  one  announcement.  Our  regis- 
tration as  of  this  morning  was  729. 

Ladies  and  gentlemen,  members  and 
guests,  on  behalf  of  the  Roadmasters 
and  Bridge  and  Building  Associations  I 
would  like  to  welcome  you  to  this  sec- 
ond Joint  Session  of  this  Technical  Con- 
ference. 

At  this  time  I  would  like  to  present  to 
you  the  members  of  the  Roadmasters 
Executive  Committee  who  have  worked 
so  hard  to  get  this  Conference  in  order. 

As    I   introduce   you,   will   you   please 


stand  up  and  remain  standing  until  all 
have  been  introduced? 

On  my  extreme  right,  Mr.  D.  E.  Stap- 
lin,  Director,  Manager,  Rehabilitation 
Planning,  ConRail,  Philadelphia,  Pa. 

Mr.  C.  W.  Moorman,  Director,  Assist- 
ant Division  Engineer,  Southern  Rail- 
way,  Andover,   Virginia. 

Mr.  Ray  Hernandez,  Director,  Track 
Production  Manager,  Southern  Pacific, 
Houston,  Texas. 

Mr.  Karl  Sutherland,  Second  Vice- 
President,  Superintendent  Systems, 
Maintenance  of  Way,  Canadian  Pacific 
Rail,  Toronto,  Canada. 

Mr.  B.  D.  Sorrels,  First  Vice-Presi- 
dent, District  Engineer,  Atchison,  Tope- 
ka  &  Santa  Fe  Railroad,  Amarillo,  Texas. 

Will  you  please  applaud.    (Applause) 

The  rest  of  these  gentlemen  will  be 
introduced  later. 

I  would  now  like  to  call  on  President 
Gould  of  the  American  Railway  Bridge 
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&  Building  Association. 

President  Gould:  Thank  you,  Presi- 
dent Gale. 

Echoing  Mr.  Gale's  opening  and  on 
behalf  of  the  American  Railway  Bridge 
&  Building  Association  I  wish  to  wel- 
come you. 

The  gentlemen  who  I  am  going  to  in- 
troduce are  Officers  of  the  Bridge  & 
Building  Association  who  have  unselfish- 
ly given  their  time  to  the  success  of  this 
year's  Conference.  As  I  introduce  each 
person,  I  ask  that  they  stand  and  re- 
main standing  until  all  have  been  intro- 
duced. Please  hold  your  applause  until 
all  have  been  introduced. 

Mr.  P.  H.  Saletnik,  Director,  Assistant 
Engineer,  Buildings,  C.&N.W.,  Chicago. 

Mr.  D.  A.  Bessey,  Director,  Assistant 
Chief  Engineer,  Structures,  Milwaukee 
Road. 

Mr.  J.  M.  Williams,  Director,  Bridge 
&  Building  Supervisor,  E.  J.  &  E.,  Gary, 
Indiana. 

Mr.  C.  M.  Russell,  Director,  General 
Bridge  &  Building  Supervisor,  Southern, 
Greensboro,  North  Carolina. 

Mr.  W.  J.  Gunkle,  Director,  Senior 
Structural  Inspector,  ConRail,  Philadel- 
phia, Pennsylvania. 

Mr.  W.  S.  Stokely,  Director,  Roadway 
Engineer,  I.C.G.,  Chicago. 

Mr.  O.  C.  Denz,  Director,  Supervisor 
of  Building  Maintenance,  Milwaukee 
Road,  Chicago. 

Mr.  R.  C.  McMaster,  Junior  Vice- 
President,  Manager  of  Facilities  &  Struc- 
tures, B.  &  L.  E.,  Greenville,  Pennsyl- 
vania. 

Mr.  J.  W.  Chambers,  Senior  Vice- 
President.  He  is  Bridge  Construction  En- 
gineer, MoPac,  St.  Louis,  Missouri. 

We  will  now  applaud  this  fine  group. 
(Applause) 

President  Gould:  I  will  return  the  ros- 
trum to  President  Gale. 

President  Gale:  Thank  you,  Don. 


I  would  now  like  to  call  on  our  Pro- 
gram Chairman,  Mr.  Ray  Hernandez, 
Track  Production  Manager,  Southern 
Pacific  Railroad.  Mr.  Hernandez,  will 
you  come  up  and  introduce  our  next 
speaker? 

Mr.  Hernandez:  Good  morning. 
Thank  you,  Mr.  Gale. 

Gentlemen,  we  are  very  fortunate  to- 
day to  have  our  neighbors  from  both  the 
north  and  the  south  speak  to  us.  As  our 
next  speaker,  we  are  going  to  have  Mr. 
George  Van  de  Water,  Chief  Engineer 
of  the  Canadian  National  Railway  Sys- 
tem. 

Mr.  Van  de  Water  was  born  in  Lef- 
rov,  Ontario.  He  is  married  and  the 
father  of  four'  children. 

He  enjoys  golf,  fishing  and  swimming. 

He  has  a  Bachelor  of  Science  degree 
in  Civil  Engineering  from  Queens  Uni- 
versity. 

Mr.  Van  de  Water  joined  the  Cana- 
dian National  Railways,  in  the  Engineer- 
ing Department,  in  1951  at  Belleville, 
Ontario. 

In  1958,  he  was  promoted  to  Division 
Engineer  at  Hornepayne  and  then  at 
Belleville,  where  in  1961  he  was  ap- 
pointed Area  Engineer. 

In  1964  he  was  named  Project  Man- 
ager to  supervise  the  Engineering  of  the 
Place  Bonneventure  complex  in  Mon- 
treal and  subsequently  conducted  the 
railway  relocation  project  in  Ottawa. 

In  1968  he  became  Area  Operations 
Manager  in  Belleville  and  Manager  of 
the  Regional  Region  in  1970. 

In  1973  he  was  named  Regional  Man- 
ager Express  and  Special  Services  for 
the  Great  Lakes  Region. 

He  was  appointed  Chief  Engineer, 
Systems,  in  1976. 

His  topic  today  will  be  "Track  Plant 
for  the  '80's."  Ladies  and  gentlemen, 
please  welcome  Mr.  George  A.  Van  de 
Water,  Chief  Engineer,  Canadian  Na- 
tional.   (Applause) 


Track  Plant  tor  the  '80's 

By  G.  A.  VAN  DE  WATER 

Chief  Engineer,  Canadian  National,  Montreal,  Quebec 


Thank  you,  Mr.  Hernandez,  for  that 
verv  kind  introduction. 

I  would  also  like  to  thank  the  Execu- 
tives and  members  of  the  Roadmasters 
Association  and  the  Railway  Bridge  & 
Building  Association  for  giving  me  the 
opportunity  this  morning  to  talk  to  you 
for  a  bit  on  what  is  going  on  on  CN  Rail 
in  terms  of  providing  the  kind  of  track 
plant  that  is  not  only  adequate  for  the 
traffic  demands  as  of  here  and  now,  but 
adequate  for  the  traffic  that  is  projected 
for  the  future. 

My  talk  this  morning  is  divided  into 
five  main  thrusts.  I  would  like  to  talk 
about  material  life,  what  affects  it,  how 
we  deplov  it  and,  most  importantly, 
what  we  do  with  it. 

I  am  also  going  to  talk  about  operat- 
ing costs  and  the  absolute  necessity  of 
engineering,  doing  the  work  efficientlv 
and  productively  because  only  in  that 
way  do  we  contribute  to  the  profitability 
that  is  absolutely  essential  if  we  are 
going  to  be  able  to  put  back  into  the 
plant  the  money  to  maintain  it. 

I  am  going  to  talk  a  bit  about  what 
we  have  been  doing  in  the  work  mea- 
surement system  for  all  the  major  work 
activities  in  engineering  on  CN  Rail. 
And  then,  as  it  affects  the  requirements 
for  training  in  terms  of  not  only  getting 
that  work  force  properly  deployed,  but 
insuring  some  level  of  consistencv  in 
their  ability  to  do  the  job. 

Then  we  will  look  at  some  of  the  re- 
sults we  have  been  getting,  not  subjec- 
tive results,  but  objective  measures. 

And  then  we  will  take  a  quick  look 
into  the  future  as  to  what  we  see  com- 
ing up  in  terms  of  additional  track  ca- 
pacitv  requirements  to  cope  with  the 
traffic  in  the  1980s. 

Material  Life 

In  terms  of  material  life,   I  think  for 
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an  audience  such  as  this  we  do  not  need 
to  go  into  too  much  time  as  to  what 
causes  track  deterioration.  We  will  con- 
fine our  impact  to  the  two  most  expen- 
sive commodities  in  the  track  plant — 
rail,  which  costs  us  something  like 
$200,000  a  mile  to  replace — and  ties, 
which  run  anywhere  from  $15  to  $35, 
depending  upon  whether  they  are  wood 
or  concrete.  That  does  not  even  include 
the  cost  of  getting  them  in  the  track. 

The  life  of  the  rail  and  the  associated 
track  components  is  in  direct  relation- 
ship, of  course,  to  tonnage.  A  finite  life 
exists  per  rail  related  to  the  amount  of 
tonnage  that  is  going  to  be  carried  over 
it.  That  tonnage  relationship  is  further 
impacted  by  the  axle  loading,  and,  over 
the  last  ten  years,  we  are  not  unique  in 
that  we  have  seen  a  rapid  proliferation 
of  the  100-ton  or  heavv  axle  load  car  and 
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Track  Deterioration 


Axle  Loading 


Track  Condition 


we  are  convinced  on  CN  that  the  equiv- 
alent tonnage  carried  in  100-ton  cars 
wears  out  our  rail  about  two  or  three 
times  the  rate  of  that  same  tonnage  han- 
dled in  70-ton  cars. 

So  that  is  a  new  part  of  the  param- 
eter. 

Curvature  has  always  been  with  us 
with  little  we  can  do  about  it.  The  fact 
is  it  does  add  an  additional  element  for 
more  rapid  wear  out  of  our  track  plant, 
when  we  introduce  the  lateral  force  over 
and  above  the  vertical  force  exerted  on 
tangents. 

The  fourth  element  is  track  condition. 
And  track  condition  to  the  extent  the 
geometry  surface,  the  lines,  the  cross 
level  and  gauge  are  good,  we  can  mini- 
mize the  reverse  impacts  on  those  other 
three  elements. 

Conversely,  to  the  extent  they  are 
poor,  the  rate  of  wearout  increases  on  a 
non-linear  basis  and  destructive  wearout 
proliferates  extensively. 


Not  much  can  be  done  about  the  ton- 
nage as  engineers  or  axle  loading  for  it 
is  here  to  stay,  and  increasing.  Of  course, 
the  curvature,  with  few  exceptions,  is 
simply  not  economical  to  eliminate. 

Track  Conditions 

The  onlv  variable  we  have  to  play 
with  is  track  conditions  and  that  is  what 
I  would  like  to  talk  a  bit  about  this 
morning. 

In  terms  of  the  elements  about  which 
we  have  been  talking,  I  would  like  to 
take  a  moment  to  look  at  one  of  our 
route  segments  and  I  think  it  is  reason- 
ably representative  picture  of  what  is 
happening  on  many  of  our  railroads  in 
North  America  today. 

In,  1968  to  1978,  between  Winnipeg 
and  Vancouver,  we  have  seen  a  50%  in- 
crease in  the  tonnage  carried  and  we  are 
projecting  into  the  latter  part  of  the 
1980's   a   further   50%   to   60%   increase. 


TRAFFIC  DEMAND 
Vancouver  ->  Winnipeg 


1968 

1978 

1988 

Gross  Annual 

20-30 

30-42 

45-70 

Tonnage 

MGTM 

MGTM 

MGTM 

Proportion — 100  Ton  Cars 

0 

15-25% 

60% 
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Identification  of  Meed 


"TIES" 


Track 

Signals 

Bridges 

Buildings 

Culverts 


Component 

Use 
Condition 


Location 


Exception 


\  / 


Enquiry 


"BERMS" 

Costs 

— ► 

Labour 
Material 

— ► 

Location 

/  \ 


Evaluation 


The  fact  is  at  this  point,  1980,  we  are 
looking  at  a  very  significant  movement 
towards  that  1980  level  to  the  point  it 
will  be  reached  over  the  next  three  or 
four  vears. 

If  that  were  the  only  problem,  we 
would  be  looking  at  an  increasing  wear 
rate  related  to  that  tonnage  of  50%  to 
60%.  The  proportion  of  100-ton  cars  in 
that  total  traffic  volume  is  increasing 
even  more  significantly.  To  the  point 
that,  instead  of  looking  at  rail  wear  at  a 
rate  of  some  50%  to  60%  greater  than  in 
78,  we  are  looking  at  a  rate,  all  other 
things  being  equal,  of  about  two  and 
one-half     times.      We      simplv      cannot 


change  rail  at  a  rate  of  two  and  one-half 
times  the  level  of  1978,  because  the 
whole  equation  would  become  self-de- 
feating. We  would  be  changing  rail  so 
rapidly  you  would  never  get  a  chance  to 
move  that  tonnage.  And,  this  is,  of 
course,  what  we  are  doing  in  terms  of 
coping  with  that  need. 

It  starts  in  terms  of  getting  a  more  ra- 
tional and  logical  approach  to  the  allo- 
cation of  material,  where  it  is  going  to 
do  you  the  most  good.  We  have  a 
24,000-mile  plant  on  CN  and  we  need 
more  than  manual  tools  if  we  are  going 
to  do  a  useful  job  in  the  allocation  of 
our  material  resources.  To  help  us,  we 
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•  Standard  Ballast  Section  — 
12"  Rigid  Specs 

•  Concrete  Ties  —  Curves 

•  Chrome  Columbium  Rail  Alloy 
—  Curves 

•  Continuous  Welded  Rail 
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•  Joint  and  Thermite  Welding 

•  136  #  Rail  Section 

•  Lubrication 

•  Rail  Grinding 

•  Maintenance 


have  developed  over  the  past  three 
years  two  separate  but  interconnected 
computer  systems. 

Two  Computer  Systems 
Being  Used 

The  first  system,  known  as  TIES  be- 
gan with  the  track  inventory  and  eval- 
uation system  and  went  on  line  in  1977. 
In  the  following  two  years  the  essential 
elements  pertaining  to  signal  plants, 
bridge  plants,  buildings  and  culverts 
have  been  added  to  that  computerized 
inventory  data  base.  In  TIES  system, 
now  known  as  the  total  inventory  and 
evaluation  system,  we  have  a  reference 
by  location  for  each  of  the  components 
and  the  different  elements  of  the  track- 
plants.  Its  use  has  been  put  through  and 
is  conditioned  in  point  of  time. 

In  1979,  the  BEBM  system,  the  Basic- 
Engineering  Reporting  and  Management 
system,  also  went  live.  We  began  report- 
ing all  labor  costs,  whether  maintenance 
operating  or  capital  by  the  same  loca- 
tion reference  contained  in  the  TIES  In- 
ventory Data  Base.  What  that  permitted 
us  to  do  is  link  up  with  the  Use  and 
Condition  Reference  Cost  Data. 

The  material  aspect  for  the  BERM 
svstem  is  just  in  the  process  of  imple- 
mentation. In  fact,  this  fall  we  will  be- 
gin the  requisitioning  of  all  material  re- 
quirements through  some  90  input/out- 
put or  cathode  ray  devices  across  our 
system  in  our  Regional  Office  at  Head- 
quarters. It  eliminates  the  whole  proc- 
ess of  paper  rattling  from  level  to  level. 
It  simply  means  you  can  order  material 
anywhere  on  the  system  simply  by 
punching  out  the  request  on  the  input/ 


output  device  and  all  that  is  required  is 
that  that  material  request  has  already 
been  referenced  in  the  forecasting  inven- 
tory introduced  in  the  year  preceding  the 
year  for  which  the  material  is  required. 

Next  year  we  will  add  an  inventory 
control  aspect,  which  means  that  as  the 
individual  in  the  field  orders  his  mate- 
rial, assuming  he  has  gotten  his  authori- 
ty for  its  prior  inclusion  in  the  forecast, 
the  system  will  reference  not  only  that 
authority,  but  it  will  also  reference  the 
appropriate  location  of  the  material  in 
terms  of  the  inventory  situation. 

In  terms  of  assistance  in  allocation  of 
material,  the  svstem  provides  for  inquiry, 
wherein  we  can  establish  any  set  speci- 
fied tolerance  level  and  request  from  the 
system  the  portions  of  the  plant  where 
individually,  or,  collectively,  the  use, 
condition  and  cost  element  exceeds  that 
specified  level.  That  permits  us  to  zero 
in,  not  on,  a  24,000-mile  plant,  but  those 
portions  of  the  24,000-mile  plant  that 
exceed  those  specified  tolerances.  You 
can  set  whatever  tolerance  you  wish  and 
what  it  does  do  is  zero  in  on  those  por- 
tions requiring  additional  engineering 
evaluation  and  final  selection  as  to  the 
appropriate  installation  of  material. 

The  beauty  of  these  two  systems  is, 
unlike  many,  they  have  been  developed 
by  engineers  and  thev  are  basically  used 
for  engineering.  They  serve  many  other 
purposes  in  CN  Rail,  of  course,  but  the 
essential  need  and  the  essential  purpose 
is  for  engineering  use. 

Start  with   Foundation 
And  Work  Up 

Now,  we  hope  we  have  the  material 


Track  Plant  for  the  '80's 


87 


where  it  is  required.  That  is  not,  of 
course,  the  end  of  the  storv.  We  have 
to  maintain  it.  In  terms  of  maintenance 
you  do  not  start  with  the  rail  and  work 
down.  You  start  with  the  foundation  and 
work  up,  starting  with  the  drainage,  sub- 
grade,  up  through  the  ballast,  ties,  and 
then,  and  only  then,  vou  think  about 
rail. 

Over  the  1976  to  1981  period  we 
have  installed  on  an  average  on  an  an- 
nual basis  about  twice  the  ties  and  twice 
the  quantitv  of  ballast,  that  we  had  in- 
stalled in  the  previous  period  between 
1970-75.  We  are  also  installing  in  that 
period,  1976  to  1981,  on  an  average 
about  22%  less  rail  than  we  used  in  the 
preceding  5-year  period,  and  that  is  in 
the  face  of  about  a  25%  overall  increase 
in  gross  tonnage  and  significant  increases 
in  the  incidence  of  the  100-ton  or 
heavier  axle  load  car. 

The  economics  are  very  attractive.  We 
are  spending  more,  of  course,  on  ties 
and  ballast,  but  we  figured  out  not  too 
long  ago  if  the  rail  replacement  rate  had 
been  allowed  to  increase  from  the  1970- 
75  base  in  relation  to  tonnage  and 
heavier  axle  loading,  we  would  have 
been  spending  another  $60  million  in 
1981  for  additional  rail  relay  over  and 
above  what  we  actually  propose  to  do. 
This,  of  course,  is  a  far  greater  offset 
than  the  additional  cost  for  the  ties  and 
the  ballast. 

Use  of  Concrete  Ties 

In  1977  we  started  putting  concrete 
ties  into  our  track  on  a  production  basis. 
Our  criteria  that  have  been  developed 
over  extensive  years  of  testing  and  eval- 
uation calls  for  the  installation  of  con- 
crete ties  in  curve  track,  and  only  in 
curve  track,  on  our  heaviest  lines,  and 
where  we  have  our  heaviest  incidence 
of  100-ton  cars.  At  this  point  that  rather 
well  ties  it  down  to  the  route  segments 
between  Montreal  and  Winnipeg  and 
between  Edmonton  and  Vancouver. 

The  concrete  tie  track  is  more  expen- 
sive than  wood  tie  track.  Some  $35,000 
per  mile  in  1979  dollars,  compared  with 
around   $26,000   for   conventional   wood 


hack.  But  we  found  the  advantages  and 
benefits  far  outweigh  that  initial  cost  for 
the  concrete  tie  track  and  we  are  getting 
our  pay  back  in  a  varietv  of  ways.  We 
are  getting  longer  rail  and  longer  tie  life 
in  this  kind  of  an  operating  environment. 
We  find  we  can  eliminate  one  complete 
lift  and  surface  cycle  in  a  5-vear  period 
with  the  concrete  tie  track  compared 
with  conventional  wood. 

We  built  right  into  our  work  measure- 
ment system  a  30%  reduction  in  regular 
maintenance  with  the  concrete  tie  track. 
An  element  of  reduced  fuel  consumption 
is  in  this,  too.  The  Canadian  Institute 
for  Guided  Ground  Transport  developed 
a  formula  a  few  years  ago  and  the  indi- 
cations they  came  up  with  were  2.3%  re- 
duction in  fuel  on  comparable  track  sec- 
tions. We  think  it  is  conservative  but  we 
are  using  it  because  at  least  it  is  solid. 

Putting  all  these  things  together  we 
are  getting  the  return  on  the  additional 
investment  for  concrete  tie  track  used 
on  this  criteria  of  43%,  but  it  is  still  an 
element  yet  to  be  identified,  such  as  the 
reduction  in  demand  for  track  capacity 
with  concrete  tie  track  and  the  reduced 
maintenance  and  such  things  as  wear 
and  tear  on  rolling  stock. 

Chrome  Columbium 

We  adopted  the  chrome  columbium 
as  our  standard  alloy  for  use  on  curves 
and  in  heavy  tonnage  territory.  We  were 
talking  about  chrome  columbium  which 
we  adopted  as  our  standard  a  vear  and 
one-half  ago  for  us  in  curve  track  on 
heavy  tonnage  territories  and  we  are 
looking  at  a  projected  additional  rail 
life  of  some  three  times  that  obtained 
with  the  high-fi  alloys,  our  previous 
standard  for  curves,  and  some  four  times 
the  equivalent  life  with  carbon  rail. 

Continuous  Welded   Rail 

Continuous  welded  rail  is  standard  for 
all  rail  replacement  programs,  whether 
they  are  PW  or  new  or  whether  thev  are 
on  tangent  or  curve  on  CN.  At  the 
present  time  we  have  about  6,000  miles 
of  CWR  on  our  main  line  routes,  and 
that  is  increasing  at  the  rate  of  about 
400  to  450  miles  a  year. 
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We  are  getting  some  40%  additional 
rail  life  with  the  continuous  welded  rail 
as  compared  with  the  conventional 
joined. 

Joint  and  Thermite  Welding 

We  are  doing  more  joint  and  thermite 
welding  than  ever  before.  A  thermite 
weld,  of  course,  is  a  field  weld  to  tie 
together  the  1482-foot  strings  of  track. 
We  have  been  experimenting  this  year 
with  a  new  in-track  butt-weld  equipment 
which  has  the  prospect  of  not  only  doing 
a  higher  quality  weld  than  the  thermite 
process,  but  more  economically,  and  we 
are  hopeful  that  will  be  proved  out  this 
year. 

Joint  welding  is  done  where  the  rail 
programs  are  done  some  years  in  the 
future  and  is  designed  to  improve  the 
track  geometry  at  the  joint  and  eliminate 
the  surface  irregularities  and  thereby  get 
an  extended  rail  life. 

Rail  Sections 

We  have  136-pound  rail  sections  com- 
pared with  132  some  years  ago.  It  is 
only  a  4-pound  difference,  which  does 
not  seem  to  be  very  significant.  The  fact 
is  the  entire  four  pounds  are  in  the  head 
of  the  rail  and  we  are  getting  another 
40%  additional  rail  life  on  that  account. 

Lubrication 

Lubrication  is  something  on  which  we 
have  been  doing  a  better  job  in  the  past 
few  years,  not  so  much  by  having  more 
lubricators.  We  had  enough.  Not  so 
much  by  changing  the  type  of  lubrica- 
tors, but  by  seeing  they  are  properly 
maintained  so  that  they  function  well. 

We  have  changed  the  whole  mainte- 
nance approach  in  that  in  the  past  it  was 
left  with  the  local  track  force  to  handle, 
it  was  a  dirtv  job,  it  was  a  technical  job 
and,  too  often  it  was,  the  last  job  and 
never  was  done.  We  now  have  dedicated 
maintenance  who  do  nothing  but  work 
on  lubricators.  They  spend  all  their 
time  on  a  scheduled  basis  in  doing  the 
work  and,  of  course,  they  bring  to  it  the 


appropriate   technical   confidence   to   get 
it  done  well. 

Rail  Grinding 

One  disadvantage  of  the  concrete  tie 
is  the  more  rapid  propagation  of  corru- 
gation and  its  occurrence  at  a  much 
earlier  stage.  In  this  connection  we  are 
doing  much  more  grinding  than  we  have 
ever  done  before,  particularly,  where  we 
have  a  heavy  incidence  of  heavy  axle 
loads.  On  some  of  our  routes  we  are 
grinding  out  of  face  as  often  as  four 
times  a  year.  That  additional  cost  is 
taken  into  account  in  the  economics  we 
were  talking  about  before.  It  does  not 
have  anv  overall  impact  on  the  desir- 
ability of  the  concrete  ties.  It  is  just  one 
negative  element  in  a  whole  host  of 
positive  ones. 

Maintenance 

Once  we  have  all  that  good  material 
in  the  track  and  we  are  doing  all  those 
useful  things,  we  also  have  to  maintain 
it.  Four  years  ago  when  we  took  on  the 
challenge  of  managing  our  rail  to  the 
point  where  we  were  going  to  stabilize 
the  level  in  spite  of  the  increasing  traf- 
fic. In  fact,  to  lay  it  at  a  reduced  level 
from  what  had  been  occurring  during 
the  previous  five  years,  we  established  a 
$5  million  special  rail  maintenance  fund. 
It  is  available  each  year  for  selected 
work  on  our  main  line  routes,  with  spe- 
cial rail  maintenance.  This  is  inflated  on 
an  annual  basis  to  insure  the  equivalent 
physical  labor  which  covers  a  whole  host 
of  extra-curricular  activities  related  to 
grinding,  welding,  surfacing,  etc. 

With  the  joint  rapidly  going  the  way 
of  the  dodo,  we  found  the  turnout  and 
the  crossing  are  probably  the  two  weak- 
est links  remaining  in  the  track  plant. 
And,  again,  much  like  the  lubricators, 
too  often  they  were  left  for  the  local 
track  foremen  to  do  without  adequate 
equipment  and  possibly  not  the  appro- 
priate dedication. 

We  now  have  special  gangs  set  up  op- 
erating separatelv  from  the  line  produc- 
tion gangs  equipped  to  do  the  skeleton- 
izing  and    lifting   through    the   turnouts 
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and  at  crossings  use  Gopher  undercutters 
and  switch  tampers.  It  is  not  only  doing 
a  better  quality  job  but  it  is  doing  it  at 
the  appropriate  time  renewal. 

We  are  deploying  a  variety  of  pneu- 
matics on  our  lines  and  we  are  getting 
more  production  from  them.  We  are 
hopeful  that  next  year  the  compaction 
tamper  will  be  available  to  give  us  an- 
other impetus  in  the  ability  to  do  addi- 
tional surfacing  and  lifting  at  a  more 
economical  cost. 

Over  and  above  everything  else,  we 
have  the  training,  which  we  will  be  deal- 
ing with  a  little  more  detail  later,  and 
the  deployment  of  the  work  force  related 
to  the  work  measurement  system. 

All  these  things  put  together  are  giv- 
ing us  the  situation  where  we  are,  in 
fact,  installing  less  rail  today  than  we 
were  some  years  ago  and  we  expect  and 
project  a  relatively  stable  level  of  rail 
replacement  within  two  or  three  years. 

We  are  looking  at  a  doubling  of  rail 
life  on  tangents,  more  than  tripling  it  on 
curves,  significant  increases  on  tie  life 
curves,  and  what  this  is  permitting  us  to 
do  is  establish  a  stabilized  level  of  ex- 


penditures and  cope  with  the  increased 
work  load  through  productivity. 

Operating  Costs 

That  leads  us  into  the  next  element 
which  is  basically  related  to  produc- 
tivity. 

This  particular  chart  shows  our  oper- 
ating expense  situation,  from  1976 
through  1980  and  projected  through  to 
1985. 

The  top  line  is  what  would  have  hap- 
pened through  1980  and  will  happen 
through  1985  if  we  had  no  such  thing 
as  productivity,  the  ability  to  do  equiv- 
alent work  more  effectively  and  more  ef- 
ficiently. The  bottom  line  is  what  has 
happened  through  to  1980  and  through 
to  1985  what  we  project  is  going  to  hap- 
pen. It  is  all  expressed  in  equivalent 
1979  dollars,  so  we  are  comparing  ap- 
ples with  apples. 

The  top  band,  called  specifics,  is  re- 
lated to  identified  projects  involving  an 
allocation  of  capital  to  do  a  specific  piece 
of  work  or  to  buy  a  specific  piece  of  ma- 
chinery to  do  a  job  a  little  better,  and 
that  contributes  to  a  most  dedicated  in- 
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vestment  and  specific  projects. 

In  general  it  is  what  you  get  from  a 
better  deploved,  more  competent  work 
force.  And  you  do  not  identify  it  by  spe- 
cific projects.  It  just  happens  each  year 
that  things  get  done  a  little  better,  a 
little  more  efficiently. 

The  third  band,  called  Additional,  is 
what  we  are  going  to  have  to  find  be- 
tween 1980  and  1985  to  keep  that  op- 
erating expense  stable. 

Communications  Systems 
And  Training 

To  take  a  look  at  some  of  the  specific 
things  related  to  that  previous  graph,  it 
starts  with  Communications.  We  started 
some  while  back  with  the  installation  of 
an  exclusive  engineering  radio  network 
system  on  our  main  line  route  from 
Coast  to  Coast.  And  this  system  is  com- 
pletely separate  from  the  transportation 
radio  system.  Of  course,  it  does  interface 
with  it.  But  it  is  for  our  exclusive  use 
and  is  just  another  tool  in  the  require- 
ment to  better  manage  the  kind  of  work 
force  we  have  distributed  over  a  system 
the  size  of  ours. 

We  have  also  invested  in  training  fa- 


cilities. We  will  be  talking  a  little  more 
in  detail  about  that  later  this  morning. 
In  that  general  area  we  have  an  in- 
vestment of  about  $12  million  over  the 
past  few  years  and  a  return  of  around 
29%  projected. 

Roadway  Machines 

We  have  some  pretty  exotic  numbers 
in  the  new  roadway  machine  category. 
It  starts  off  with  C-ll,  installation  of 
concrete  ties.  When  we  were  faced  in 
1977  with  the  supply  of  some  300,000 
to  350,000  concrete  ties  a  year  in  the 
area  that  we  had  established  on  curves, 
we  came  to  the  conclusion  a  year  previ- 
ously that  the  conventional  gantry  sys- 
tem of  tie  replacement  was  not  what 
we  needed.  With  the  gantry  system 
and  the  requirement  for  rapid  cut-in 
and  cut-outs,  working  under  restricted 
work  blocks,  we  could  not  see  ourselves 
installing  more  than  1,200  ties  a  day  at 
an  average  cost  of  about  $15  a  tie.  Nei- 
ther one  is  really  acceptable. 

That  started  the  research  for  a  ma- 
chine utilizing  a  radically  different  con- 
cept, which  is,  of  course,  the  continuing 
replacement,  tie-in,  tie-out,  and  that  led 
to  the  C-ll. 
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At  the  time  it  was  on  the  drawing 
board  we  were  looking  at  the  prospect 
of  eventually  installing  2,400  ties  in  a 
10-hour  work  block,  and  that  would 
have  been  more  than  adequate  to  handle 
our  projected  annual  production  of  300,- 
000  to  350,000  a  year.  We  were  looking 
at  a  cost  of  around  $5.00  a  tie  in  place. 
This  past  summer,  east  of  Winnipeg, 
the  C-ll  averaged  3,454  ties  in  a  7%-  to 
8-hour  work  block  and  the  cost  of  install- 
ing those  ties  was  a  shade  over  $3.00  a 
tie.  That,  gentlemen,  is  productivity. 
And  the  relativity  of  that  kind  of  cost  in 
terms  of  what  we  were  looking  at  two 
years  ago  means  a  saving  of  our  operat- 
ing dollars  to  the  extent  of  two  to  two 
and  one-half  million  dollars  a  year. 

The  RCO  is  the  grandchild,  or  con- 
versely the  C-ll  is  the  grand-daddy  for 
the  RCO.  The  C-ll  came  complete  with 
an  excellent  rail  exchange  svstem,  be- 
cause we  had  to  get  the  rail  out  of  the 
way  to  take  out  the  wood  tie  and  put  in 
the  concrete  tie.  Some  genius  figured 
utilizing  that  rail  exchange  system  and 
substituting  the  preparation  of  the  wood 
tie  for  the  wood  tie-concrete  tie  ex- 
change would  give  us  a  production  ma- 
chine that  could  completely  change  rail 
relaying.  That  is  actually  what  is  hap- 
pening. 

We  took  delivery  of  our  first  RCO  in 
the  fall  of  78  and  took  the  second  one 
in  the  summer  of  79.  We  had  a  very 
frustrating  and  verv  trying  1979  with, 
first,  one  and  then  the  second  machine — 
modifying,  adapting,  changing.  Then 
toward  the  latter  part  of  79  we  got  the 
breakthrough  we  had  been  looking  for 
all  year. 

Some  fairly  extensive  modifications 
were  carried  out  in  the  1979-1980  win- 
ter and  two  of  them  were  in  production 
this  year.  They  are  working  extremely 
well  and  are  getting  close  to  the  pro- 
jected two-track-mile-a-day  prospect  for 
which  we  had  hoped.  At  the  present 
time,  they  are  averaging  1.5  to  1.6  miles 
a  day.  They  are  working  an  8-hour  work 
block,  not  the  10  we  had  originally  en- 
visaged. 

I  do  not  think  a  question  is  raised 
that  the  C-ll   and  RCO's  are  going  to 


improve  each  year.  Our  original  expec- 
tation of  two-track-miles  is  going  to  in- 
crease. 

In  terms  of  doing  rail  relay  with  2 
RCO's  compared  with  the  five  conven- 
tional rail  gangs  we  had  in  previous 
years,  we  are  looking  at  ultimate  savings 
of  $2  million  to  $3  million  a  year.  Again, 
right  off  the  bottom  and  a  contribution 
to  the  profits. 

Other  things  are  in  that  arsenal  of 
roadway  machines.  I  will  not  go  into 
detail  but  they  are  all  helping — jointed 
rail  pickup,  the  Gophers,  mechanized  tie 
unloaders,  geomatics,  eventually  the  high 
mileage — all  these  things  are  giving  us 
the  opportunity  to  do  work  more  effec- 
tively, more  productively  and  with  a 
combination  of  more  work  at  less  cost, 
you  just  cannot  beat  it. 

Facilities 

In  the  facility  area,  we  have  been  ac- 
tive. We  developed  in  work  equipment 
a  few  years  ago  preventive  maintenance 
standards  for  work  equipment.  The  ob- 
jective here  was  to  maintain  the  equip- 
ment before  it  went  out  into  the  field  as 
opposed  to  repairing  it  in  the  field  tying 
up  the  whole  gang.  But  we  needed  new 
work  equipment  facilities  to  apply  those 
standards  and  we  constructed  five  across 
the  system,  one  in  each  region.  We  are 
applying  the  standards  and  are  getting 
additional  productivity  in  the  shop,  but 
the  most  important  productivity  we  are 
getting  there  is  a  significant  reduction  in 
down  time  with  the  production  gang, 
with  equipment  working  more  reliably. 
We  completed  the  modernization  of 
our  Belleview  rail  vard  in  1978.  We 
started  a  similar  modernization  program 
at  Transcona,  our  other  system  rail  yard 
in  79,  and  it  will  be  completed  next 
year.  Of  course,  the  maintenance  bene- 
fits we  have  already  talked  about,  the 
additional  capital  for  such  things  as  con- 
crete ties,  136-pound  rail,  chrome  colum- 
bium  alloy,  and  the  kind  of  feedback  we 
are  getting,  all  these  things  are  helping 
us  to  get  the  money  to  do  the  work  be- 
cause for  every  dollar  we  save  in  engi- 
neering, it  is  a  direct  add-on  to  the  net 
profitability  of  the  Company. 
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Redeployment  and  Training 

In  terms  of  redeployment,  we  are 
using  work  measurements  in  all  our  ma- 
jor work  activities,  including  track, 
bridge  and  structures,  signals,  work 
equipment,  and  welding.  What  we  are 
trying  to  do  with  the  work  measurement 
svstem  is  to  deploy  the  maintenance 
work  force  or  resource  more  equitably 
in  relation  to  the  location  of  the  work 
load. 

Now,  time  does  not  permit  going 
through  all  the  systems.  We  have 
touched  on  the  track  and  the  bridge  and 
structures  work  measurement  to  give 
you  an  idea  of  how  it  works  and  let  it 
go  at  that. 

Track  Maintenance 

In  terms  of  track  maintenance,  we 
had  to  make  two  basic  assumptions  right 
at  the  start.  The  first  assumption  was 
that  our  total  work  force  was  about 
right  for  our  total  work  load.  We  did 
some  spot  comparisons  with  other  roads 
around  North  America  and  that  assump- 
tion seemed  reasonable  and  nothing  in- 
dicated it  was  excessively  out  of  'whack' 
one  way  or  the  other. 

The  other  assumption  was  that  we 
would  be  able  to  handle  the  additional 
workload  each  year,  additional  plants, 
additional  tonnage,  with  that  same  work 
force.  But  we  would  have  to  deploy  it 
in  relation  to  that  changing  workload  if 
we  were  going  to  have  a  chance  to  ac- 
complish it. 

Once  those  two  assumptions  were  be- 
hind, was  the  matter  of  developing  the 
units  themselves  to  measure  the  work 
load. 

Of  course,  if  every  mile  of  track  was 
like  every  other  mile  of  track,  it  would 
be  a  simple  problem.  You  would  take 
vour  total  miles,  divided  it  by  your  total 
maintenance  employees,  after  making  al- 
lowance for  all  those  things  that  main- 
tenance employees  do  unconnected  with 
maintenance,  and  you  would  have  your 
work  units  per  equivalent  maintenance 
man  vear. 

As  we  all  know,  no  one  mile  of  track 


is  exactly  like  any  other  mile  of  track. 
That  is  when  you  start  getting  into  the 
adjustments,  the  factors  that  add  or  sub- 
tract workloads.  You  start  with  such 
things  as  turnouts  and  crossings  in  that 
mile  of  track,  what  type  of  tonnage  you 
have  on  that  piece  of  track,  the  speed  at 
which  the  traffic  moves,  the  curvature, 
the  amount  of  it  and  the  type  of  it, 
whether  you  have  heavy  axle  loads  and 
how  much,  what  your  ballast  section  is 
like,  the  conditions,  and  the  type  of  bal- 
last you  have. 

The  condition  of  the  track  certainly 
contributes  or  reduces  the  requirement 
for  maintenance,  the  weight  and  condi- 
tion of  the  rail,  the  track  modulus,  the 
gradient  and  the  concrete  ties. 

No  way  on  a  24,000-mile  system  can 
you  manually  interface  all  these  ele- 
ments, all  of  which  affect  the  equivalent 
workload  on  a  piece  of  track.  You  simply 
could  not  cope  with  it  manually.  That 
goes  back  to  our  computerized  data  base 
where  we  are  able  to  plug  in  all  these 
elements  as  they  apply  to  a  specific  piece 
of  track  and  get  a  measure  of  the  work 
load  in  relation  to  all  the  other  miles  of 
track  and  their  equivalent  workload. 
Then  you  take  that  total  work  force  and 
you  distribute  them  according  to  the 
workload,  as  it  has  been  measured  and 
adjusted  and  changed  by  these  elements. 
Then  vou  look  at  what  you  actually  have 
to  deploy  and  it  does  not  take  long  to 
find  out  where  you  have  a  surplus  and 
where  you  are  short. 

We  have  been  redeploying  mainte- 
nance manpower  between  the  regions 
since  1979.  We  just  finished  last  week 
the  final  decisions  on  the  redeployments 
for  1981.  This  will  be  the  third  year. 

These  are  how  the  relativities  looked 
a  year  ago,  before  the  1980  changes 
were  made.  You  see  some  regional  av- 
erages there.  If  the  work  force  and  work- 
load were  appropriately  deployed,  all 
those  numbers  would  be  the  same,  ob- 
viously. We  see  one  region  at  5.8  work 
units  per  maintenance  man  year,  and 
here  is  the  other  extreme,  7.5.  It  simply 
means  the  5.8  is  over-staffed  and  the  7.5 
is  under-staffed.  All  on  a  relativity  basis. 

The  adjustments  done  for  1980  have 
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corrected  that.  We  got  a  better  relativ- 
ity going  into  1981. 

The  other  element,  you  must  remem- 
ber, is  that  vour  work  load  is  not  static — 
it  changes  annually.  But  it  does  not  in- 
crease proportionately  across  the  whole 
system.  Each  year  it  has  to  be  done,  and 
related  to  that  changed  work  load  and 
handled  with  the  same  total  work  force 
level,  we  deploy  each  year. 

Also  shown  is  the  distribution  by  ton- 
nage territory  and  that  is  getting  closer, 
too,  but,  again  in  an  ideal  situation,  thev 
will  all  be  equivalent  and  maybe  some- 
day they  will.  The  thing  is,  we  are 
always  chasing  that  elusive  thing  called 
workload.  It  is  not  static,  and  it  changes 
every  year. 

Bridges  and  Structures 
Maintenance 

We  turn  to  bridges  and  structures. 
The  approach  is  a  little  bit  different  in 
that  their  workload  is  significantly  dif- 
ferent. But  it  does  start  with  the  same 
availability  of  a  computerized  data  base 
for  all  bridges  and  structures. 

If  you  start  with  a  so-called  system  av- 
erage, which  in  itself  is  pretty  meaning- 
less, you  simply  translate  vour  bridges 
into  lineal  feet,  take  the  maintenance 
manpower,  adjusted  bv  the  maintenance 


manpower  does  not  do  maintenance,  and 
you  can  get  for  bridges  a  system  average 
expressed  in  the  amount  of  lineal  footage 
of  bridges  one  maintenance  man  vear 
can  perform  per  year. 

However,  like  track,  no  two  bridges 
are  the  same  and  you  have  to  start  to 
make  adjustments,  in  relation  to  such 
things  as  the  traffic  on  it,  the  tonnage 
carried,  whether  it  is  heavy  axle  load  or 
otherwise,  the  condition  of  the  struc- 
ture, environment,  geometry  of  the 
structure,  and  its  distribution. 

Then  you  can  adjust  those  svstem  av- 
erages and  end  up  with  something  like 
this.  Those  timber  trestles,  for  example, 
show,  after  consideration  of  all  those  in- 
dividual things  that  affect  the  required 
maintenance  needed  in  any  one  vear  on 
any  one  structure,  that  on  a  region  like 
the  Great  Lakes  one  man  year  is  able  to 
do  only  about  half  the  workload  of  an 
equivalent  man  year  on  the  Atlantic  re- 
gion. This  does  not  indicate  that  thev 
work  twice  as  hard  on  the  Atlantic  re- 
gion— far  from  it — but  it  does  mean  that 
because  of  the  complexity  of  the  traffic, 
the  conditions,  the  geometry,  the  en- 
vironment, and  all  the  other  elements, 
they  need  to  do  almost  twice'  as  much 
maintenance  at  this  particular  point  on 
timber  trestles  on  the  Great  Lakes  in  re- 
lation to  an  equivalent  man  year. 
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All  you  have  to  do  from  here,  of 
course,  is  take  a  look  at  how  that  relates 
to  the  manpower  that  should  be  de- 
ployed, assuming  again  that  the  equiv- 
alent total  number  of  employees  is  ade- 
quate, but  deployment  is  not,  compared 
with  what  you  actually  have  and  make 
your  adjustments. 

Must  Hove  Work  Force  Trained 

We  started  moving  bridge  and  struc- 
tures manpower  between  the  regions  in 
relation  to  the  workloads  for  1980  and 
we  are  in  the  process  of  doing  it  again 
for  1981,  which  will  be  the  second  go- 
round. 

Once  you  have  the  work  force  where 
the  workload  is,  in  sort  of  an  equitable 
relationship,  vou  have  to  make  sure  that 
the  work  force  is  given  some  consistent 
level  of  competence  or  the  whole  thing 
goes  down  the  drain.  Of  course,  that  is 
where  the  training  comes  in. 

Three  years  ago,  we  had  no  training 
for  track  employees.  We  really  had  no 
effective  training  program  for  welders  or 
bridge  structures.  Fortunately,  the  sin- 
gles and  the  work  equivalent  were  good. 
After  a  considerable  amount  of  develop- 
ment work  and  negotiations  with  the 
brotherhoods,  a  new  track  training  pro- 
gram got  off  the  ground  in  1978.  It  con- 
tained several  very  essential  elements  in 
terms  of  making  the  whole  system  work. 
For  example,  no  longer  does  seniority 
applv  for  promotion.  We  have  an  agree- 
ment that  the  employee  electing  for  pro- 
motion has  to  qualify  through  training 
before  seniority  can  apply.  We  also  got 
an  agreement  with  the  brotherhood  that 
new  employees  must  qualify,  again, 
through  training,  in  the  track  maintainer 
classification  if  they  are  going  to  con- 
tinue their  employment. 

We  also  established  and  set  pay  rates 
for  incumbents.  They  are  also  required 
to  take  the  training  program  to  qualify 
for  the  incentive.  At  the  present  time, 
the  program  is  training  all  three  classi- 
fications, incumbents  at  the  level  of  the 
position  they  enjoy,  employees  electing 
promotion  at  the  level  they  wish  to  pro- 


mote to,  and  new  employees,  of  course,, 
as  they  come  into  the  work  force. 

In  about  a  year  the  incumbent  portion 
will  be  prettv  well  finished  and  we  will 
concentrate  exclusively  on  new  employ- 
ees and,  of  course,  employees  electing 
promotion. 

Our  work  measurement  system  for 
welding  indicated  a  couple  of  years  ago 
that  we  not  only  had  an  inadequate 
number  of  welders  employed  in  relation 
to  workload,  but  that  the  welders  we  ac- 
tually had  were  not  properly  qualified 
nor  trained.  With  the  track  program  out 
of  the  way,  we  started  the  redevelop- 
ment of  a  program  for  welders.  It  went 
live  in  1979  and  reflects  not  only  the 
new  program,  but  a  much  higher  level 
of  training  required  to  build  that  work 
group  up  to  a  relativity  with  the  mea- 
sured workload. 

Bridges  and  structures  showed  some 
training  done  from  1977  to  1979,  but  it 
was  rather  perfunctory.  In  1980  no  train- 
ing was  done,  while  we  concentrated  all 
resources  on  the  development  of  a  new 
comprehensive  program  that  will  be  pat- 
terned on  the  track  program  and  will  be 
starting  early  in  1981,  the  spring  of 
1981. 

Since  1978  we  have  spent  $4  million 
on  new  facilities  for  training,  class 
rooms,  bedrooms  and  the  rest.  In  1980 
we  have  spent  about  $6V2  million  on  the 
training  of  engineering  employees.  We 
will  be  going  up  to  $7V2  million  next 
year  in  relation  to  the  bridge  and  struc- 
tures group. 

I  personally  feel  that  of  all  the  expen- 
ditures we  are  making,  this  is  probably 
the  single  most  important  one — training. 

Results 

Now  we  have  told  you  all  the  good 
things  we  are  doing  in  relation  to  ma- 
terial life,  in  relation  to  productivity,  in 
relation  to  work  measurement  and  train- 
ing— I  think  it  is  time  to  take  a  look  at 
some  of  the  results  we  are  getting. 

Surface  Roughness 

One  objective  measure  of  the  quality 
of  the  plan,   of   course,   is   the   surface 


Track  Plant  for  the  '80's 


95 


roughness.  The  surface  roughness  is 
measured  bv  the  track  geometry  car. 
This  covers  the  route  segment  from  Cap- 
reol  to  Vancouver,  all  of  Western  Can- 
ada, and,  of  course,  the  section  from 
Winnipeg  to  Thunder  Bay. 

In  all  these  routes  we  have  seen  a  sig- 
nificant improvement  in  the  surface 
roughness  index  from  1976  to  1979.  This 
is  where,  by  far,  the  greatest  proportion 
of  the  growing  traffic  has  been  coming 
and  where  we  have,  by  far,  the  greatest 
incidence  of  heavy  axle  loading  and  the 
percentage  of  these  root  segments  is 
better  than  the  standard.  The  standard 
is  not  a  safety  standard.  It  is  a  quality 
standard,  which  is  track,  and  this  is  also 
improving. 

We  see  a  similar  relativity  in  Eastern 
Canada,  from  Capreol  to  Halifax,  down 
to  Toronto.  The  surface  index  is  better 
by  far  and  the  percent  better  in  the 
quality  standard. 

That  is  one  measure.  Another  one,  of 
course,  is  accidents. 


Accidents 

Here  we  have  a  chart  showing  the 
ratio  of  train  movement  accidents  re- 
lated to  engineering  responsibility  or 
track  defects,  if  you  will,  what  has  hap- 
pened from  1974  to  1979.  A  75%  im- 
provement has  been  accomplished  from 
2.76  down  to  .78.  In  the  first  eight 
months  of  1980  the  ratio  stands  at  .5, 
a  further  35%  improvement,  1980  over 
1979. 

Yard  movement,  a  similar  trend,  a 
significant  improvement — and  it  has  car- 
ried on  again  over  the  first  eight  months 
of  1980.  We  have  a  ratio  of  .016  ex- 
pressed at  the  accidents  per  thousand 
yard  engine  hours,  and  that  is  a  20%  im- 
provement in  1980  over  1979. 

So,  both  of  these  things,  the  surface 
roughness,  the  train  accident  perform- 
ance related  to  engineering  costs  do  in- 
dicate that  we  are  getting  a  better  plant, 
we  are  getting  a  stronger  plant,  we  are 
getting  a  plant  more  appropriate  for  the 
kind  of  traffic  levels  we  are  experiencing. 
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Track  Capacity 

That  is  only  half  the  battle.  You  can 
have  the  very  best  track  in  terms  of  its 
existing  geometry,  but  you  do  reach  a 
point  where  the  traffic  is  just  too  much 
to  handle  and  you  start  looking  into  ex- 
pansion. 

That  is  what  we  look  at  briefly  here. 


This  is  what  has  been  going  on,  basically 
completed  in  1980  although  it  does  show 
it  going  over  into  1982,  and  the  physical 
work,  as  I  say,  is  done.  The  carry-over  is 
primary  signal  completion. 

What  we  have  done  here  is  con- 
structed, or  extended,  some  200  sidings 
between  Toronto  and  Vancouver  to  pro- 


TRACK  CAPACITY 
1976-1982  Program 
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vide  125-car  capacity.  That  125-car  ca- 
pacity per  each  train  has  permitted  us  to 
absorb  the  traffic  increases  from  1976  to 
1980  without  dramatically  having  to  in- 
crease the  number  of  trains  we  have  op- 
erated.   We   have    also   done    significant 


work  in  yards  on  the  line  and  done  some 
minor  double  tracking  along  the  way. 
We  spent  about  a  quarter  of  a  billion 
dollars  and  it  is  just  about  already  used 
up. 

Capacity    requirement    beyond    1980 
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cannot  be  met  by  any  further  extension 
of  trains.  It  has  to  be  met  by  providing 
additional  capacity  on  lines. 

This  gives  vou  an  indication  of  where 
we  were.  This  is  a  graph  that  was  done 
about  a  year  ago.  It  shows  the  1976 
traffic  level  by  route  segment.  It  shows 
the  1978  and  the  projected  1988  at  that 
point. 

As  I  mentioned  before,  on  portions 
of  the  route,  particularly  between  Ed- 
monton and  Vancouver,  that  1988  pro- 
jection looks  as  though  it  is  going  to  be 
achieved  two  or  three  years  earlier  than 
originally  forecast. 

That  solid  white  band  down  the  mid- 
dle is  the  range  of  tonnage  that  you  nor- 
mally start  thinking  very  seriously  about 
double  tracking.  It  can  be  down  as  low 
as  30  and  it  can  be  up  to  as  high  as  45 
MGTM.  We  are  already  over  that  band 
as  of  1980  between  Edmonton  and  Swan 
Landing,  and  Swan  Landing  and  Red 
Pass,  a  distance  of  about  230  miles. 
From  Portage  to  Winnipeg  is  already 
double-tracked.  That  was  done  a  few 
years  ago.  But  it  does  mean  that  events 
have  sort  of  passed  us.  We  were  plan- 
ning our  expansion  in  relation  to  the  pro- 
jections and  the  projections  now  appear 
to  be  conservative. 

This  is  the  way  the  program  is  con- 
stituted at  the  present  time.  It  calls  for 
double  tracking  between  Swan  Landing 
and  Red  Pass  by  1985,  and  the  original 
plan  in  relation  to  the  original  traffic 
forecast  for  double-tracking  between  Ed- 
monton and  Swan  Landing  by  1988. 
That  has  to  be  tightened  up  and  brought 
back  to  1985  if  we  are  going  to  Van- 
couver on  that  route. 

Red  Pass  Junction  to  Vancouver  is  a 
distance  of  370  miles — we  will  probably 
be  able  to  get  away  with  extensive 
double-tracking  with  some  single  track 
sections  remaining.  It  will  all  depend 
upon  the  ability  to  manage  the  train 
pattern  and  the  work  programs  in  rela- 
tion to  what  comes  out.  But  again,  the 
preponderance  of  expenditure  was  in  the 
mid-1980's,  extending  out  to  the  latter 
part,  and  it  looks  as  if  that  is  going  to 
have  to  be  tightened. 


Ft.  Dodge-Edmonton  similarly.  That 
was  in  the  latter  part  of  the  '80?s,  when 
the  traffic  again  is  making  our  forecast 
look  conservative.  Winnipeg-Capreol  is 
way  down  toward  the  end  of  the  1980's, 
and  with  the  demands  occurring  on  the 
other  stretches  of  the  route,  it  looks  as 
if  we  will  not  be  able  to  move  that  one 
up  very  much  at  all. 

Overall,  we  are  looking  to  spend 
about  a  billion  dollars,  an  equivalent  of 
1979  dollars,  over  that  8-year  period. 
The  only  question  now  is,  how  much 
we  can  increase  that  rate  of  expenditure 
to  relate  that  plant  more  appropriately 
to  the  traffic  being  handled. 

So,  there  it  is,  gentlemen.  It  is  an  in- 
sight into  what  we  are  doing  on  CN  rail, 
not  only  to  improve  the  plant  as  she  is, 
because  that,  of  course,  is  the  first  es- 
sential. If  you  do  not  have  that,  the  rest 
of  it  is  irrelevant.  We  have  shown  what 
we  are  doing  in  terms  of  expanding  that 
existing  plant  to  cope  with  the  traffic  in 
the  1980's.  Thank  you  very  much.  (Ap- 
plause) 

Mr.  Hernandez:  Thank  you,  Mr.  Van 
de  Water.  We  certainly  appreciate  you 
being  here  and  we  enjoyed  your  re- 
port. 

Ladies  and  gentlemen,  our  next 
speaker  is  from  the  National  Railways 
of  Mexico,  the  southern  part  of  our 
country,  you  might  say,  our  southern 
neighbors.  It  is  very  appropriate  be- 
cause today  is  the  117th  Anniversary 
of  Mexican  independence,  the  16th  of 
September. 

To  give  this  report  we  have  the  re- 
tired and  recalled  Civil  Engineer  of  the 
National  Railways  of  Mexico,  Mr.  Mac- 
Niece. 

Mr.  MacNiece  holds  a  Civil  Engi- 
neering degree  from  the  National  Uni- 
versity of  Mexico.  He  has  attended 
Northwestern  University  at  Evanston, 
Illinois,  George  Washington  University 
in  Washington,  D.C.,  and  numerous 
seminars,  both  in  Europe  and  the  United 
States. 

He  is  a  member  of  numerous  associa- 
tions throughout  Europe  and  the  United 
States. 

His  career  began  in  1944  as  a  Junior 
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Engineer  of  the  National  Railways  of 
Mexico.  He  progressed  up  through  the 
ranks  to  where  in  1968  he  served  as 
Assistant  Manager  of  Track  Structures, 
Tele-Communications  and  Signals  for 
the  National  Railways  of  Mexico. 

In   1971   he  retired.   In   1973  he  was 
appointed    Chief    Engineer    of    the    Na- 


tional  Railways   of   Mexico. 

Mr.  MacNiece  will  be  assisted  by  his 
Assistant,  Mr.  Vargas. 

Ladies  and  gentlemen,  I  would  like 
for  you  to  welcome  the  Chief  Engineer 
of  the  Mexican  Railroads,  G.  Rodriguez 
MacNiece.   (Applause) 


Modern  Track  in  the  National  Railways 

of  Mexico 

By  G.  R.  MacNIECE 

Chief  Engineer,  National  Railways  of  Mexico,  Mexico  City 


Thank  you  for  the  presentation,  Mr. 
Hernandez.  Ladies  and  gentlemen.  I 
appreciate  very  much  the  opportunity 
to  speak  to  you  at  this  convention. 

National  Railways  of  Mexico  pur- 
chased in  1969  two  sets  of  machines 
for  integral  track  renewal  named  SEC- 
MAFER  which  is  a  sophisticated  meth- 
od of  relaying  track.  The  machines  re- 
quire a  number  of  flat  cars  to  transport 
the  machines,  the  concrete  ties  to  be  in- 
stalled, the  gantries  that  are  going  to 
dismantle  the  old  track  panels,  and  to 
allow  using  the  long  welded  rail  laid 
besides  the  track.  These  rails  are  laid 
over  the  ballast  shoulder,  previously, 
and  bv  use  of  timber  blocks  which  al- 
lows them  to  be  in  good  gauge  and  at 
the  necessary  level. 

The  positioner  blades  utilize  the  ex- 
isting ballast  and  by  the  using  of  the 
same  positioner  changing  the  tool,  we 
install  the  CWR  which  is  going  to  sup- 
port the  traffic  of  the  SECMAFER  ma- 
chines. 

The  rail  joints  overlapping  are  pre- 
viously eliminated  to  facilitate  the  trans- 
port of  the  old  panels  to  a  dismantling 
yard,  in  which  the  material  is  classified. 


G.    Rodriguez  MacNiece 


The  irregularities  of  the  ballast  pro- 
duced by  the  voids  left  by  the  old  ties, 
are  eliminated  by  means  of  the  ballast 
grader  and  the  old  ballast  is  redistrib- 
uted, equalized  and  compacted  to  per- 
mit the  accommodation  of  the  new  con- 
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crete  ties  over  a  leveled  and  compacted 
surface.  The  beam  and  gantries  that 
transport  the  concrete  ties  will  lay  them 
in  two  steps,  first  unloading  the  odd 
ones,  and,  second,  the  pairs,  in  such  a 
way  that  at  the  end  of  the  second  stop 
they  will  be  spaced  61  cm.  center  to 
center  (2  ft.).  This  ingenious  deposit 
permits  a  wonderful  mobility  of  the 
concrete  tie,  if  we  consider  that  each 
one  weighs  240  Kg.  They  remain  per- 
fectly aligned,  leveled  and  squared 
ready  to  receive  the  rubber  pad,  which 
may  be,  or,  may  not  be  united  to  the 
concrete  tie  in  order  to  immediately  lay 
behind,  with  the  rail  laying  machine, 
the  two  new  CWR's  and  afterwards  we 
locate  rail  fasteners  (bolt,  clip,  cushion) 
which  compose  the  double  elastic  fast- 
ener. By  means  of  a  mechanical  torque 
wrench  we  tighten  the  nut  bolt  to  20 
ton-m,  getting,  this  way  the  rail  fixation 
with  the  final  position  and  gauge.  Over 
these  tracks  we  will  distribute  the  new 
ballast  in  sufficient  amount  to  allow  a 
multi-tamping-leveling  machine  to  pro- 
duce the  necessary  lift  to  relevel  and 
tamp  the  track.  Immediately  behind  a 
track  lining  machine  eliminates  the  cross 
line  defects  of  the  track  in  such  a  way 
that  we  finally  get  our  track  leveled- 
tamped  and  aligned.  No  doubt  the  lin- 
ing machine  may  disturb  the  track  lev- 
el, consequently,  it  is  recommended  to 
have  another  tamping  machine  behind 
the  liner.  The  ballast  equalizer  will  re- 
shape the  ballast  shoulder  and  after 
brooming  the  track  we  finally  return 
the  track  in  perfect  condition  to  train 
traffic  without  any  low  speed  restric- 
tions. 
i 
Must  Use  Standard  Equipment 

As  the  track  renewal  programs  have 
been  very  ambitious,  we  needed  to  find 
the  way  to  take  advantage  of  utilizing 
standard  maintenance  of  way  equipment 
to  assemble  a  group  of  machines  capable 
to  produce  the  same  volume  of  work 
approximately,  but  in  a  less  sophisti- 
cated and  accurate  way,  and,  in  that 
form,  to  maintain  the  standards  inside 
the  permissible  tolerances  to   allow  the 


track  renewal  in  a  similar  rhythm. 

We  must  make  clear  that  the  SEC- 
MAFER  group  produces  1100  m.  of 
track  renewed  in  6  hours  of  effective 
work  subject  to  the  traffic  density  and 
to  the  dispatcher's  convenience. 

We  find  that  this  second  procedure  is 
very  recommendable,  because  most  of 
the  railroad  companies  have  this  type 
of  equipment  with  two  or  three  other 
optionals  as  we  will  see  further  ahead, 
which  have  permitted  productions  in  a 
same  lapse  of  about  one  kilometer,  but, 
unfortunately,  the  normal  time  allowed 
for  this  purpose,  has  been  from  4  to  5 
hours,  which  only  permits  productions 
from  600  to  800  m.,  due  to  the  time  in- 
volved in  getting  into  and  clearing  out 
the  track. 

Once  that  we  have  partially  removed 
away  the  ballast  from  the  track,  and 
applied  the  same  track  relaying  proce- 
dures, well  known  by  all,  using  nut  un- 
fasteners  and  spike  pullers,  we  liberate 
the  rail  at  the  desired  speed,  putting 
in  the  amount  of  necessary  machines  to 
reach  the  production  previously  planned 
of  rail  substituted  by  the  modern  track 
that  we  are  showing.  By  means  of  the 
use  of  the  manual  tools,  it  is  possible 
to  dismantle  all  the  materials,  and,  con- 
sidering that  the  concrete  tie  has  been 
previously  unloaded  and  distributed 
along  the  side  of  the  track  with  a  track 
crane,  using  several  tie  inserters  these 
are  spaced,  lined  and  inserted  under- 
neath^ the  rails.  This  gives  a  fabulous 
aid  because  of  the  short  hand  work  re- 
quired taking  into  account  the  accept- 
able accuracy  of  the  production  ob- 
tained this  way.  The  distribution  of  the 
accessories  is  made  by  hand,  and  with 
special  manual  tools  we  eliminate  the 
concrete  burrs  from  the  tie  shims,  thus 
assuring  no  further  problem  in  the  ap- 
plication of  the  fasteners.  The  track 
bolts  are  applied  by  hand  and  tightened 
with  a  mechanical  torque  wrench  which 
reaches  20  ton-m.  It  is  only  necessary 
to  watch  out  that  the  clip  does  not 
suffer  overtightening  which  may  result 
in  a  plastic  deformation  of  it,  scrapping 
it   out    immediately   and   simultaneously 
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deforming  the  rubber  pad  which  sup- 
ports the  rail,  the  cushion  and  the  in- 
sulating washer.  Normally  we  use  a  hu- 
man force  of  50  people  for  this  kind  of 
work. 

Belfast  Important 

Now  we  proceed  to  unload  the  bal- 
last in  order  to  tamp-level-line  the  mod- 
ern track.  To  do  so  the  material  quality 
is  controlled  from  the  same  moment  it  is 
produced  in  the  bank,  during  the  load- 
ing over  hoppers  and  at  the  unloading, 
which  permits  the  utilization  of  work 
trains  with  20-30  units  that  are  un- 
loaded at  an  approximate  speed  of  5 
minutes  per  unit,  a  very  reasonable 
rhythm  between  the  journey  allowed  by 
the  train  traffic. 

Once  the  ballast  has  been  distributed 
we  proceed  to  lift,  level  and  tamp  the 
track  using  a  multi-tamping-leveling  ma- 
chine with  delta  system.  Immediately 
behind,  trying  to  keep  the  machines  as 
close  as  possible,  we  have  a  track  lin- 
ing machine  followed  by  a  simple  tam- 
per that  tightens  all  that  the  liner  might 
loosen  and  not  affecting  the  new  mod- 
ern track.  Immediately  behind  the  bal- 
last equalizer,  by  means  of  the  appro- 
priate movement  of  the  ballast, 
reshapes  the  track  bed  shoulder  and  re- 
covers the  material  existing  on  the  em- 
bankment shoulder,  filling  the  spots  that 
need  it.  This  equalizes  all  the  profile  in 
order  to  give  back  to  the  track  the  safe- 
ty needed  to  guarantee  the  train  traffic 
its  normal  speeds  without  slow  speed 
orders. 

Very  often  it  is  necessary  to  give  a 
final  lift,  mainly  in  these  cases  that  since 
the  origin  of  the  track  have  had  a  lack 
of  ballast.  We  should  always  expect  to 
have  a  minimum  of  12"  of  ballast  un- 
derneath the  ties.  At  N.  de  M.  in  some 
cases  we  have  had  from  8  to  10  years  to 
make  this  second  lift  with  an  average 
of  4",  without  the  track  suffering  se- 
rious damage.  We  have  to  take  in  ac- 
count, that  a  big  amount  of  rocky  ma- 
terial is  incorporated  to  the  embank- 
ment through  70-80  years  of  traffic  and 
provides  a  sub-ballast  layer. 


In  the  specific  case,  of  an  improve- 
ment of  the  modern  track  all  ready 
built,  we  will  distribute  again  new  bal- 
last and  we  will  again  use  a  multi- 
tamping-leveling  machine,  followed  by 
the  track  lining  machine,  single  tamp- 
ing machine,  ballast  equalizer  and,  in 
this  case,  the  most  important  machine 
is  the  ballast  compactor.  It  is  very  im- 
portant in  this  case  to  have  the  group 
of  machines  as  close  as  possible  in  or- 
der to  eliminate  the  possibility  of  a 
track  buckling  effect  due  to  the  temper- 
ature stresses.  The  ballast  equalize 
broom  shall  eliminate  the  excess  from 
the  top  of  the  ties  and  the  rail  bases, 
which  will  permit  the  ballast  compactor 
to  do  a  good  job  which,  as  I  said  before, 
is  the  most  important  fact  of  this  work, 
because  it  is  going  to  compact  the  ma- 
terial between  the  cribs  and  in  the 
shoulders,  eliminating  the  possibility  of 
horizontal  and  vertical  displacements. 
Considering  that  we  are  using  CWR  we 
must  not  allow  it  to  slide  and  perhaps 
fracture  causing  the  need  to  be  reweld- 
ed,  with  the  inherent  loss  of  time. 

Maintenance   Problems 
Must  Be  Faced 

Once  we  have  built  this  modern  track, 
we  will  start  to  face  the  maintenance 
problem.  In  the  stretches  15-year-old 
track,  as  in  those  recently  built,  we  have 
observed  that  it  is  vital  to  have  the 
fastening  well  greased  and  tightened 
and  to  try  not  to  have  a  defective  roll- 
ins:  surface  which  produces  many  trou- 
bles as  we  will  see  ahead. 

As  all  of  you  know,  actually  more 
new  sophisticated  systems  for  integral 
track  relaying  exist,  which,  logically, 
are  more  expensive  and  require  a  very 
important  number  of  high-trained  and 
specialized  personnel.  They  consume  a 
big  amount  of  material  in  a  short  time 
and  require  a  reasonably  long  time  on 
the  track  being  worked,  conditions  that, 
at  the  moment,  we  can  not  have. 

Testing  Rail 

Specifications  of  the  manual  of  stand- 
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aids  and  recommended  practices  Part  II 
items  4,  the  Brinell  hardness  number 
for  standard  rail,  indicates  2-48  as  mini- 
mum, the  test  shall  be  performed  on  a 
rail  or  a  piece  of  rail  at  least  6"  long  cut 
from  a  rail  of  each  heat  of  steel. 

In  coincidence  with  this  regulation 
the  National  Railways  of  Mexico  have 
designed  a  procedure  to  test,  the  BHN, 
in  the  flash  butt  welded  plant  in  San 
Luis  Potosi  and  Monclova  cities,  rail  by 
rail,   as  received  from  the  rolling  mill. 

In  this  process,  a  portable  electric 
grinder  is  used  to  clean  the  top  of  the 
head  of  the  rail  to  ease  the  application 
of  the  BH  tester. 

The  operator  of  the  BH  tester  must  be 
highly  qualified  and,  when  possible, 
must  not  be  substituted  by  another  un- 
trained operator,  in  order  to  have  uni- 
form or  homogeneous  readings. 

The  records  of  the  BHN  obtained  by 
means  of  a  master  bar  make  possible  to 
select  bunches  of  rails  with  differences  of 
at  least  5  BHN  degrees,  to  be  welded 
together  and  installed  according  to  their 
BHN  range,  for  instance,  straight  lines 
and  sharp  curves. 

The  BHN  indicated,  according  to  the 
comparative  diagram  of  the  test,  is 
painted  in  the  rail  to  be  welded  togeth- 
er, considering  the  request  of  the  re- 
newal of  the  rail  program. 

All  the  records  must  be  filed  by  the 
engineer  of  the  plant,  for  further  ref- 
erences. 

The  records  show  the  progressive 
number  of  the  rail,  section,  class,  proc- 
ess, year  and  month  rolled,  heat  num- 
ber, ingot  number,  rail  letter,  color, 
BHN  and  the  qualification  of  the  Bau- 
man  test. 

The  N.R.  of  M.  are  using  today  the 
Bauman  test  to  make  sure  of  the  struc- 
tural steel  quality,  free  of  segregation 
or  other  metallurgical  flaws.  The  rail 
face  is  ground  and  an  acid  solution  is 
applied. 

A  photographic  paper  previously 
treated  is  attached  to  the  end  rail  face, 
and  after  keeping  this  paper  fixed  to 
the  rail  for  two  or  three  minutes,  and 
then  it  is  removed. 


The  operator  can  determine  if  the  rail 
is  usable. 

If  the  web  shows  a  heavy  dark  color, 
concentrated,  the  rail  is  rejected,  not 
to  be  used  on  main  lines,  obviously,  not 
to  be  welded. 

It  is  easy,  comparing  the  master  image 
obtained,  to  be  sure  if  the  rail  is  to  be 
accepted  or  rejected,  considering  the 
color  or  uniformity  of  the  steel.  When 
no  structural  flaws  appear,  and  no  prob- 
ability for  the  rail  to  be  deformed,  sup- 
porting the  heavy  axial  loads  with 
trains  running  at  maximum  speeds  exists, 
it  is  approved  by  the  engineering  de- 
partment. 

The  gang  makes  a  general  inspection 
according  to  the  facilities  available  and 
sometimes  flaws  are  discovered  on  rails. 
These  rails  are  separated  and  are  to  be 
carefully  inspected  by  the  engineer  of 
the  welding  plant. 

Rails  in  good  condition  are  processed 
and  passed  to  the  flash  butt  welding 
machine,  in  which  the  operator  checks 
the  ends  position  to  start  the  welding 
process. 

All  the  burrs  produced  during  the 
welding  process  are  removed  by  fixed 
or  portable   grinding  machines. 

Rails  ready  for  use,  to  be  sent  to  a 
user,  are  put  together  according  to  their 
BH  degree. 

The  records  of  BHN  and  Bauman  test 
are  sent  to  the  Chief  Engineers  Office, 
the  Division  Engineer  and  Engineer  in 
Charge  of  the  renewal  of  rail  operation. 

When  a  modern  track  is  finished  and 
is  ready  to  be  put  into  operation,  main- 
tenance problems  begin  inasmuch  as  its 
elements  are  concerned.  Let  us  consider 
this,  in  the  Mexican  Railroads  we  have 
around  3  and  one-half  million  concrete 
ties,  with  welded  rail,  as  can  be  seen  in 
Chart   I. 

I  CWR  RS  CONCRETE  TIE 
II  CWR  DW  CONCRETE  TIE 

III  CWR   STANDARD   TRACK 

IV  CWR  FRENCH  RS  FASTENING 
ON  WOODEN  TIES 

We  can  see  the  location,  Division, 
line,   kilometers   partial   and   total,  year 
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LOCATION 

DIVISION 

LINE 

KM.       TO 

KM. 

TOTAL 

INSTALLED 
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CONCRETE    TIE 
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•  34  03* 
•314  171 

ltl« 

1  37. »  11 
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II. _    C.W.R.   i     "DW"      CONCRETE      TIE 


l_ 
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A 
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A 
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• 
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1 

1114340 
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MONTERREY -NUEVO   LAREDO 
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1 
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1  1  1  1 
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t 
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1 
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14 
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1 
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IS  — 
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RO 
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installed  and  quantity  of  ties  as  of  to- 
day:  3,521,136  pieces. 

A  map  of  our  country  can  be  seen 
(Chart  2)  showing  the  railway  net,  with 
four  types  of  modern  track,  their  loca- 
tions and  statistical  curves,  specially  in- 
asmuch as  the  National  Railways  of 
Mexico  is  concerned. 


Statistical  data  have  been  prepared 
(Chart  3)  showing  defects  currently 
found  on  concrete  ties  and  their  fas- 
tenings. In  this  detail  (Chart  4),  you 
can  appreciate  sections,  lines,  parts  of 
track  with  DW  and  RS  ties,  defects  on 
concrete  ties  which  are  in  bad  order  or 
which  have  been  taken  out  from  serv- 
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ice,  with  the  exception  that  those  being 
in  bad  order  must  be  rejected  but  still 
are  used  to  support  rails  and  keep  track 
within  gauge  limits.  These  ties  are  also 
used  to  support  spring  fastenings  RS  and 
SL  bolts  rubber  plates,  and  cylindrical 
and  trapezoidal  cushions  as  well  as  in- 
sulating washers. 


Percentage  of  damaged  items  can  al- 
so be  appreciated  (Chart  5),  concluding 
that  the  RS  concrete  tie  has  a  total  per- 
centage of  1.16%  against  0.61%  of  the 
DW  tie;  damages  due  to  derailments  is 
0.39%  and  0.07  %  and  0.5%  are  the  per- 
centages  for   bad    conditions. 

The    percentages    assigned    to    fasten- 
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NATIONALS    RAILWAYS  OF  M  EXICO 

EXAMPLES    OF    DEFECTS    CONCRETE    TIES    INSTALLED 


GUADALAJARA     DIV. 
INSTALLED    1971-1973 
175  MILLION   GROSS     TON. 
"I    LINE" 


SAN    LUIS     DIV. 
INSTALLED     1968-1970 
200   MILLION    GROSS      TON. 

"  BC  LINE" 


CONCRETE     TIES 
"DYWIDAG" 

4  3  1  ,494 

% 

8,299 

% 

BAD      ORDER 

RETIRED 

DERAILMENT      INJURED 

1.  1   1  9 
1  05 
334 

1.558 

0  .    2  5 

0.02 
0.07 
0.34V. 

I  18 
1  07 

225 

1.42 
1.29 

2.71% 

CONCRETE     TIES 

■RS" 

2  9  0.723 

BAD     ORDER 
RETIRED 

3,  4  71 

119 
0.  02 
0.9  9 
2    1  0% 

DERAILMENT     INJURED 

2,575 
6,09  9 

ELASTIC     FASTENING: 

BAD    ORDER 
RETIRED 
DERAILMENT    INJURED 

I"  725,976 
1.969 
74  6 
0 

Oil 
0.04 
0.0  0 

1196,  088 

584 

50  7 

4,  61  4 

0  0  5 
0    0  4 

03  9 

04  8% 

2.7  1   5 

0  .    15  V. 

5,  705 

"RS"    BOLTS 

BAD    ORDER 

RETIRED 

DERAIL  MENT     INJURED 

l'  725,976 

2  5  8 

3  8  8 

1  0 

0.01 
0.02 
0.00 

33,196 
32 

1    9 

0.  09 
0    06 

656 

0.03V. 

57 

0.   13% 

"  S  L "      BOLTS 
BAD      ORDER 
RETIRED 
DERAILMENT   1  NJUREO 

I'I6  2,892 

5  8  9 

3  0  5 

4,7   93 
5  ,8  87 

0  05 
005 
041 
03  1% 

R  UBBER   TIE    PLATE 

862,988 

5  98,044 

BAD     ORDER 
RETIRED 
DERAILMENT     INJURED 

72  5 

1.7  8  3 
0 

0     0  8 
0.20 
0.0  0 

2  8 
2  6  1 

00  1 
0    04 

2.5  0  8 

0  .    2  8  V. 

2  8T 

0.03% 

TRAPEZOIDAL   RUBBER    CUSHION 

862,988 

5  81,446 

BAD      ORDER 

3  3  8 

0.0    3 

RETIRED 
DERAILMENT     1  N JURED 

7  0  9 

0 

1.047 

0.08 
0.0  0 
0 .     1     IV. 

3  5  3 
3   7  9 

0    0  7 
0  ■  07% 

INSULATED    WASHER 

BAD     ORDER 
R  ET 1  RE  D 
DERAILMENT   INJURED 

C  98,  044 
2  9 
3  5  8 

0.00 
0.10 
0     87 
0.  9  7% 

5,7  79 

ings  and  their  components,  plates,  cush- 
ions, etc.,  are  rather  low,  enabling  us  to 
see  a  promising  future  on  the  track  built 
this  way,  provided  the  increasing  of 
load  per  axle  comes  to  an  end. 

Speaking  of  locomotives  and  rolling 
stock,  the  regulations  on  maintenance 
of  wheels  must  be  up-dated,  so  taper- 
ing and  contours  of  wheels  can  be  more 
easily    brought    close    to    their    original 


conditions.  Consequently,  the  steel  for 
wheels,  its  Brinell  hardness,  must  be 
more  suitable  for  the  rails,  of  similar 
properties.  It  is  quite  improper  to  think 
of  a  rail  having  a  248  BHN  to  support 
loads  of  80,000  lbs.  per  axle,  even  at 
low  speeds,  such  loads,  transmitted 
through  wheels  of  350  BHN,  have  re- 
sulted in  waves  of  the  top  of  the  rails 
and  in  the  approaches  of  welded  joints. 
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These  were  built  electrically  in  a  shop, 
or  by  means  of  the  thermit  process  in  the 
field. 

Such  waves  are  easily  detected  on  the 
rail  approaches  as  well  as  in  the  welt 
joint  itself,  resulting  in  tremendously 
heavy  impacts,  in  the  order  of  200%  or 
300%,  which  interact  in  this  plastic  de- 
formation and  premature  distortion  in 
the  new  rail,  subject  to  severe  plastic 
flow  and  deformations  which  must  be 
repaired  or  eliminated  by  means  of  coat- 
ings of  proper  welding  and  grinding,  to 
restore  the  rolling  surface.  Obviously, 
this  work  can  not  be  done  in  a  perfect 
way  and  the  small  flaws  lead  to  more 
serious  interaction  and  formation  of 
curlings  as  long  as  the  rail  is  in  serv- 
ice. 

With  this  serious  problem  in  mind, 
the  National  Railways  of  Mexico  is  mak- 
ing great  efforts  in  order  to  get  the  con- 
trol of  the  uniformity  of  the  rail  hard- 
ness before  it  is  welded,  noting  the  de- 
fects such  as  pipes,  segregations  and 
others,  which  contribute  to  distort  pre- 
maturely the  head  of  the  rail. 

An  example  of  defects  found  in  the 
concrete  ties  is  shown  precisely  in  two 
track  sections,  one  of  them  in  the  Guad- 
alajara Division  and  the  other  in  the 
San  Luis  Division,  with  7  to  9  years  and 
10  to  12  years  of  service,  with  175  and 
200  millions  of  gross  tons.  Percentages 
are  also  shown  for  said  time  periods,  in- 
dicating the  ties  in  bad  order  but  still 
under  operation,  ties  already  eliminated 
but  which  must  be  replaced  and  the 
ones   damaged  due  to  derailments. 

It  can  be  observed  precisely  here  that 
DW  ties  percentage  is  very  low  in  com- 
parison with  the  RS,  starting  with  the 
most  significant  figures,  which  are  as 
follows:  431,494  DW  ties,  with  0.34% 
in  "I"  line  with  175  millions  of  gross 
tons  transported  in  7  to  9  years,  and 
290,723  RS  ties  with  a  percentage  of 
2.1%  in  200  millions  of  gross  tons,  from 
10  to  12  years  in  service  in  the  "BC" 
line,  which  also  has  8,299  DW  ties  with 
2.71%  of  failures. 

This  significant  difference  is  due  to  the 
signalization  of  line  "BC,"  which  is  not 


the  case  of  the  "I"  line.  Heavy  distor- 
tions are  founded  in  all  insulated  joints 
as  well  as  in  the  approaches,  leading  to 
a  premature  wear  of  the  concrete  tie. 
The  BHN  of  the  rail  play  a  very  im- 
portant part  because  in  the  starting 
time  of  this  net  work,  that  hardness  was 
not  controlled  and  the  specification  for 
rail  welding  was  poor  in  comparison 
with  actuals.  Any  way,  it  is  possible  in 
the  near  future  to  reduce  the  damages 
described  above  and  other  interactions, 
that  ultimately  make  these  damages 
more  serious;  and  for  this  purpose,  new 
practices  are  being  adopted  in  our 
welded  rail  facilities.  On  observing  the 
percentages  of  the  example,  it  can  be 
seen  that  on  a  10  year  term,  probable 
consumption  of  ties  can  be  less  than 
0.3%  per  year  and  will  never  reach  0.1% 
per  year  in  the  rest  of  fastenings  and 
fittings  of  this  type  of  track,  provide 
speed,  loads,  etc.,  are  kept  within  limits. 
In  my  opinion,  these  figures  are  high- 
ly stimulating  for  the  economy  and  per- 
formance of  my  company,  expecting 
great  improvements  in  the  operation  of 
our  equipment  due  to  the  use  of  this 
modern  track. 


Civil  Engineer,  graduated  from  the 
National  University  of  Mexico. 

Specialist  graduated  in  Highway  and 
Track  Engineering,  Physicians  Depart- 
ment. 

Soil  Mechanics  Cost  and  Applied  Ma- 
chinery to  Highway  and  Track  Con- 
struction. National  School  of  Engineers. 
Engineering  Research  in  the  same  Uni- 
versity. 

Association  Professor,  A.  S.  D.  N. 
E.  F. 

Professor,  Advanced  Studies  Division, 
National    Engineering   Faculty. 

AREA,  ACI,  RM&MW  Assn.  mem- 
ber. 

Life  member  of  the  Civil  Engineer- 
ing College. 

Mexican  Seismic  Societv,  founder. 

Mexican  Highway  and  Track  Society, 
founder. 

1944-1948  National  Railways  of  Mex- 
ico,   Junior    Engr.,    Assistant    Engr.    in 
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Technical,       Scale,       Track,       Building, 
Yards  and  Terminal  Sections. 

1919-50  1953-59  Pacific,  San  Luis, 
Cardenas   and   Mexico,   Division   Engr. 

1950-52  Structural,  Shops  Engineer 
in  Nuevo  Laredo  Terminal  construction. 

1959-64  Chief  Engineer,  Track  &  Ac- 
cidents Section. 

1964-66  Asst.  Chief  Engineer. 

1966-68  Asst.  Sub-Manager  of  Track 
and  Structures. 

1968-70  Asst.  Sub-Manager  of  Track 
and  Structures  to  Telecommunications 
&  Signals. 

1971-73  Retired. 

1973-80  Chief  Engineer,  National 
Railways  of  Mexico. 

Engineering  Railroad  course  on  North- 
western University,  Evanston,  111.,  and 
George  Washington  University,  Wash- 
ington, D.C.,  Relationships  Accounting 
and  Business  Administration  in  the 
Training  of  National-Railways  of  Mex- 
ico. 

Attendant  to  several  Congress,  Con- 
vention, Seminaries,  Conference  Studies 
and  Research,  U.S.A.   and  Europe. 

Mr.  Hernandez:  Thank  you,  Mr. 
MacNiece.  Unfortunately,  we  had  the 
film  break,  the  lights  out,  and  so  forth. 
Mr.  MacNiece  does  carry  a  heavy  ac- 
cent, however,  his  speech  was  well  il- 
lustrated in  the  film  and  the  slides,  and 
he  also  has  a  report  that  has  been  type- 
written. 

Now,  he  is  open  for  questions.  If  you 
have  any  questions  which  you  wish  to 
ask  now  or  later,  feel  free  to  do  so. 


Thank  you  very  much,  Mr.  Mac- 
Niece for  a  good  presentation.  Mr.  Gale. 

President  Gale:  Thank  you,  Mr.  Her- 
nandez. Thank  you,  Mr.  MacNiece,  and 
Mr.  Van  de  Water. 

I  would  now  like  to  call  on  1st  Vice 
President,  Mr.  Ben  Sorrels,  District  En- 
gineer, Santa  Fe,  Amarillo,  Texas,  to 
introduce  our  next  speaker. 

Mr.  Sorrels:  Thank  you,  Mr.  Gale.  I 
have  known  Mr.  Kelly  for  a  number  of 
years.  It  is  with  great  pleasure  that  I 
introduce  him  to  this  Association. 

Mr.  Kelly  attended  New  Mexico  Mili- 
tary Institute  at  Roswell,  New  Mexico, 
from  1942  to  1946,  and  attended  Okla- 
homa University  at  Norman,  Oklahoma, 
from  '46  to  '48,  and  has  taken  post 
graduate  work  at  Harvard  from  1949 
to  '50. 

He  served  as  a  1st  Lieutenant  in  the 
U.  S.  Armv  in  the  Korean  campaign. 

Mr.  Kelly  is  President  and  Chairman 
of  the  Board  of  the  American  National 
Bank  of  Bristow,  Oklahoma,  and  Chair- 
man of  the  Board  of  the  Citizens  State 
Bank  of  Okemah,   Oklahoma. 

He  serves  on  the  Advisory  Council 
of  the  Small  Business  Association  and 
is  a  Director  on  several  corporate  boards 
in   Oklahoma   and  Missouri. 

Mr.  Kelly  is  active  in  church  work 
and  numerous  civic  organizations. 

This  Association  had  the  pleasure  of 

having  Tracy  Kelly  at  our  89th  Annual 

Conference  in  1977  and  it  is  a  pleasure 

to  welcome  him  to  our  92nd  Conference. 

Mr.    Kelly  (Applause) 


Inspirational  Address 

By  TRACY  KELLY 

President,  American  National  Bank,  Bristow,  Oklahoma 


Tracy  Kelly 


Thank  you  very  much,  Mr.  Sorrels.  I 
appreciate  the  invitation  to  be  here. 

I  notice  according  to  the  program  I 
am  supposed  to  be  inspirational.  I  think 
the  most  inspirational  thing  I  could  do 
now  is  request  that  you  all  stand  up, 
please,  and  remove  the  fabric  from  your 
posterior. 

Stand  up — put  your  hands  over  your 
heads,  please — stretch — and  come  back 
and  clap  three  or  four  times.  Now  you 
may  be  seated.  Thank  you. 

You  see,  my  deal  with  the  Program 
Committee — I  was  supposed  to  get  a 
standing  ovation.  Contract  fulfilled. 

I  did  not  know  I  was  going  to  be  on 
such   an   international   panel   this   morn- 


ing. You  know,  Canada — Mexico — and 
poor  little  Oklahoma.  Where  I  come 
from,  a  little  village  in  rural  Oklahoma 
— international  affairs  is  a  girl  friend  in 
Dallas.  So,  I  am  complimented  to  be 
among  your  company  with  such  inter- 
national fame. 

School  is  Never  Out 
For  the  Professional 

The  first  thing  I  want  to  do,  gentle- 
men, is  to  congratulate  each  one  of  you 
for  being  here,  for  being  involved,  and 
for  being  the  kind  of  railroader  whom 
the  company  deems  important  enough 
to  spend  more  money  on  to  bring  here 
to  these  kinds  of  conferences. 

Wood  burns  because  it  has  the  right 
stuff  in  it.  You  are  here  because  you 
have  the  right  stuff  in  you.  You  are 
worth  investing  money  in.  For  that  I 
salute. 

You  know,  school  is  never  out  for  the 
professional.  I  am  reminded  of  the  story 
they  tell  of  Alonzo  Stagg,  80  year  old 
coach.  He  flew  from  Los  Angeles  to  St. 
Louis  one  day,  to  a  Coaches'  Conven- 
tion. A  young  coach  said,  "My,  My, 
Coach  Stagg,  my  goodness,  what  are 
you  doing  traveling  half  way  across  the 
country  to  another  Coaches'  Conven- 
tion?" 

He  said,  "Son,  if  I  can  get  one  play 
that  will  make  a  touch  down,  it  will  be 
worth  my  time." 

School  is  never  out  for  the  profes- 
sionals. 

An  old  Hindu  proverb  says,  "Nobil- 
ity is  not  being  superior  to  your  neigh- 
bor. True  nobility  is  being  superior  to 
your  previous  self." 

Anything  you  can  do  to  improve  your 
previous  self  is  a  noble  undertaking. 
For  that  I  appreciate  your  involvement.. 
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As  I  understand,  you  Roadmasters  and 
Bridge  Builders  are  responsible  for  the 
maintenance  and  the  safe  and  good  op- 
erating order  of  all  the  trackage.  I  have 
been  impressed  with  these  slides  and 
presentations.  To  me,  that  seems  like  an 
awesome  assignment.  I  need  not  remind 
you  professionals  of  the  critical  nature 
of  vour  job.  You  live  with  it  every  day, 
and  have  for  years.  I  have  concluded 
that  without  you  the  railroads  do  not 
move. 

I  am  reminded  of  three  umpires  down 
in  Oklahoma.  Thev  were  pretty  proud 
of  their  abilitv  to  call  a  game.  One  of 
them  said.  "You  know" — he  was  very 
prcud  of  this — "I  call  'em  the  way  I 
see  'em/'  And  the  second  one  said,  "I 
call  'em  the  wav  thev  is."  And  the  third 
one  said,  "Hey — they '  ain't  nothin'  'til 
I   call   'em." 

So,  that  is  the  wav  I  feel  about  you 
Roadmasters — the  railroads  ain't  nothin' 
until  you  out  them  on  there  and  keep 
them  on  the  track.  Without  the  sound 
footing  and  foundation  provided  bv  you 
Roadmasters,  the  railroads  cannot  go. 
I  salute  vou  for  that. 

Bloom  Where  You  Are 

I  suppose  you  are  wondering  why  a 
country  banker  from  Oklahoma  is  here 
and  what  he  is  doing  at  a  railroad  con- 
vention in  Chicago.  Well,  I  am  more 
than  a  banker  from  Oklahoma.  I  am  a 
child  of  God.  This  morning  for  a  few 
minutes  I  want  you  to  think  with  me 
about  that  with  a  prayer  that  you  can 
perceive  yourselves  as  more  than  a 
Roadmaster,  more  than  a  Division  Engi- 
neer, more  than  a  B&B  personnel,  that 
you,  too,  are  a  child  of  God.  Because, 
you  see,  I  think  that  puts  everything  else 
in  perspective. 

I  will  guarantee  you,  my  friends,  if 
you  approach  your  work  day  with  that 
positive  affirmation  vou  will  bloom 
where  you  are.  So  will  everything  else 
around  you,  including  your  railroad, 
your  family,  everything.  You  do  not  need 
to  wait  until  you  get  another  promotion 
to  start  doing  your  blooming,  your 
thing. 


In  my  judgment,  the  problems  we 
have  in  our  society,  in  our  banks,  in  our 
railroads,  are  more  spiritual  than  they 
are  physical.  We  have  been  seeing  many 
graphs,  many  numbers,  technical  in  na- 
ture, certainly.  These  are  musts.  But  I 
say  this  whole  thing  needs  to  be  couched 
in  a  moral  and  spiritual  context.  It  de- 
pends, I  think,  on  your  attitude  about 
people. 

We  have  an  expression  in  our  bank 
that  all  banks  are  alike — excepting  the 
way  they  treat  people. 

I  was  delighted  to  hear  the  Canadian 
representative  this  morning,  Mr.  Van 
de  Water,  remark  that  in  his  opinion 
the  greatest  dollar  they  could  spend  is 
on  training.  You  have  to  upgrade  the 
person.  The  person  is  the  delivery  sys- 
tem in  any  activity.  Your  attitude  'about 
people  will  determine  your  perform- 
ance from  the  chief  executive  officer 
right  down  to  the  person  doing  the 
work.  Your  attitude  about  your  fellow 
man,  your  inner  motives,  empowered  by 
God.  enable  us  voluntarily  to  care,  to 
be  just,  yes,  to  bloom,  to  have  better 
lives. 

Your  life  is  your  message.  He  that 
can  take  a  citv  is  not  as  great  as  the 
one  who  can  take  care  of  his  own  life. 
If  vou  can  take  charge  of  your  life,  to 
genuinely  care  about  others,"  I  will  guar- 
antee vou  that  the  welfare  of  the  peo- 
ple under  your  supervision  will  reflect 
itself  in  superior  performance. 

The  production  in  your  denartment 
will  surpass  all  previous  records.  I  am 
excited  to  hear  words  like  "productivity." 
Your  absenteeism  will  be  reduced  and 
yon  will  Pet  more  things  done  with  it 
with  less  hassle. 

People  Are  Something  Special 

Why?  Because  of  your  attitude  about 
those  people.  Because  people  are  some- 
thing special.  They  will  be  constrained 
to  respond  and  will  want  to  please.  Be- 
lieve me,  if  you  have  the  attitude  that 
everybody  is  somebody,  not  just  politi- 
callv  climbing  the  corporate  ladder,  for 
anybody  who  does  not  want  to  exploit 
people  is  salvageable.  They  have  great 


112 


B.    &    B.    Proceedings 


promise.  I  think  with  the  influence  lead- 
ers in  this  room  have  with  their  respec- 
tive companies,  if  they  will  show  that 
kind  of  respect,  the  old  cliche  that  says, 
"The  people  respect  what  the  boss  in- 
spects," if  they  will  respect  those  things, 
it  will  show. 

Your  attitude  will  determine  your  al- 
titude. Your  life  will  automatically  re- 
flect that  dynamism. 

We  need  to  encourage  all  our  people 
to  strive  for  excellence  and  bloom  where 
thev  are  planted. 

One  of  my  peeves  is  the  old  syn- 
drome, "Well,  it  is  good  enough  for  who 
it  is  for."  Have  you  ever  experienced  a 
work  crew  that  just  did  that  kind  of 
mediocre  assignment?  "Well,  it  is  good 
enough  for  who  it  is  for." 

A  Biblical  exhortation  says,  "What- 
ever your  hands  find  to  do,  do  it  with 
all  your  might."  How  important  it  is  to 
be  willing  to  go  the  second  mile. 

In  the  great  parable  of  the  talents, 
one  of  my  very  favorites,  Jesus  is  very 
condemnatory  of  the  person  who  sat  on 
the  talents  and  did  not  perform.  To  the 
ones  who  did  perform  on  their  talents 
to  use  them,  more  will  be  added.  Very 
generous. 

I  saw  a  bank  slogan  one  time.  "Your 
full  service  bank — and  then  some."  It 
is  that  second  effort  which  counts.  Since 
we  have  only  one  time  around,  gentle- 
men, you  do  it  right.  That  is  enough. 

Your  very  lives  can  change  the  whole 
concept  of  your  office  and  your  work 
force,  by  your  mental  attitude.  God  has 
alreadv  equipped  you.  You  must  have  a 
great  deal  of  talent  or  you  would  not  be 
selected  to  be  in  this  select  group.  I  am 
sure  you  do  everything  you  can  to  try  to 
get  a  cooperative  spirit  for  greater  effi- 
ciency and  greater  productivity. 

I  am  reminded  of  a  little  poem.  Even 
the  horses  knew  how  to  cooperate  and 
the  poet  put  it  in  a  very  succinct,  dra- 
matic way.  He  said: 

"When  days  are  hot  and  flies  are  thick, 
Use   horse   sense — cooperate. 

This  is  a  truth  all  horses  know. 
They  learned  it  many  years  ago. 

One  tail  on  duty  in  the  rear, 


Can   not  reach   that   fly  behind   the 
ear. 
But,  two  tails  when  arranged  with 
proper  craft, 
Will  do  the  job  both  fore  and  aft." 
Cooperate. 

Free  Enferprise  Major  Contributor 
To  Public  Interest 

Now,  very  briefly  I  want  to  say  some- 
thing about  the  vitality  and  dynamism 
of  our  free  enterprise  system.  I  think  I 
would  be  remiss  if  I  did  not.  If  you  will, 
take  advantage  of  an  opportunity  to  talk 
about  enterprise,  the  thing  that,  to  me, 
enlightened  business  needs  desperately 
to  tell  more  about.  Because  I  think  en- 
terprise is  a  major  contributor  to  public 
interest. 

Before  we  were  business  men,  before 
we  were  railroaders,  Roadmasters,  par- 
ents, B&B  personnel,  we  are,  first,  as  I 
said,  children  of  God.  Citizens  of  a  free 
society.  As  such  we  bear  certain  re- 
sponsibilities. One  of  those  is  certainly 
public  service.  You  ladies  and  gentlemen 
here  epitomize  your  lives  in  public  serv- 
ice. Life  is  entrusted  in  your  hands  ev- 
ery day.  You  are  responsible  for  that. 
You  are  on  the  cutting  edge. 

Aristotle  said  about  2,000  years  ago 
that  one  citizen  may  differ  from  another 
but  the  salvation  of  the  community  is 
the  common  business  of  us  all.  This  is 
to  what  I  want  our  total  citizenry  to  be 
more  sensitive  and  to  be  more  aware 
of,  for  it  is  the  common  business  of  us 
all. 

You  are  in  the  fortunate  and  satisfy- 
ing position  of  being  able  to  bring  about 
a  good  many  of  society's  aspirations  and 
practical  realities  because  of  where  you 
are.  I  think  it  is  incumbent  upon  each 
of  you  to  educate  your  own  constitu- 
ents where  you  have  influence,  to  get  at 
your  brush,  your  style,  your  philosophy. 
A  day's  work  for  a  day's  pay  is  a  moral 
issue,  and  not  a  collective  bargaining  is- 
sue. Where  is  your  style?  Where  is  vour 
influence?   Where   is   your  morality? 

Now,  one  element  of  our  business 
system  that  is  frequently  misunderstood 
and  for  which  we  sometimes  even  apolo- 
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gize,   serves  the  public  well,  helps  him 
measurably  to  build  a  better  society,  de- 
livers far  more  to  the  public  good  everv 
day   than   all   the   other  public   services 
of   business   put   together,    is   the   profit 
motive.  It  is  one  of  the  greatest  instru- 
ments of  public  service  ever  devised.  It 
merits  much  greater  recognition  for  the 
public  service  it  performs.  Increasingly, 
it  seems  to  me,  the  leaders  of  our  busi- 
ness community,  you  railroaders  includ- 
ed, trv  to  justifv  our  companies  by  re- 
ferring mainly  to  their  good  works,   in 
aiding    education,    in    helping    to    solve 
social  problems  and  in  serving  our  com- 
munities   in    a    great    variety    of    ways. 
Such   good   works   are   important.    I   am 
not  knocking  that  at  all.  However,  one 
cannot    organize    the    economic    activity 
of  the  nation  based  solely  on  altruism, 
good  works  or  volunteer  public  service. 
Too  often,  it  seems  to  me,  we  shy  away 
from  talking  about  how  dynamic  a  force 
the  profit  motive  works  to  build  a  quali- 
ty of  life,  a  better  society.  We  practice 
capitalism,     yet     we     are     reluctant    to 
preach  it. 

We  cannot  discharge  our  community 
responsibility  unless  we  make  a  profit. 
You  Roadmasters  and  B  &  B  members 
need  to  address  yourselves,  in  my  opin- 
ion, to  the  source  of  the  pay  check  as 
it  relates  to  the  future  of  your  job. 

Take  this  message,  if  vou  will,  to  your 
people.  Without  a  profit,  you  do  not 
have  a  job.  That  comes  painfully  true  to 
me,  coming  from  Oklahoma,  having  just 
witnessed  the  demise  of  a  great  rail- 
road, the  Rock  Island.  Many  of  my  per- 
sonal friends  are  unemployed  this  morn- 
ing because  they  did  not  keep  their  eye 
on  the  right  target.  Without  profit,  gen- 
tlemen, you  can  not  have  a  job. 

That  is  why  I  am  such  a  nut  on  it. 
I  am  here  to  champion  profit.  It  is  the 
heart  of  the  free  enterprise  system.  Profit 
is  not  unwarranted  gain.  Profit  is  that 
uncertain  residual  that  goes  to  the  owner 
of  a  business  after  everything  else  is 
paid.  You  take  profit  out  of  our  system 
and  you  have  gutted  it.  Serving  the 
public  and  seeking  profit  reinforce  each 
other.  They  are  mutually  supportive. 


History  shows  that  man  owes  his 
greatest  material  advantage  to  freedom. 
Destroy  the  profit  and  you  have  de- 
stroyed our  greatest  freedom.  I  believe 
this  in  the  marrow  of  our  bones,  when 
we  are  getting  elements  across  this  great 
and  good  land  of  great  influence,  say- 
ing, "Equality  —  equality."  That  equal- 
ity does  not  mean  sameness.  Our  coun- 
try prides  itself  and  has  become  great 
in  the  concept  that  man  succeeds  by 
performance,  by  productivity,  not  by 
circumstance  of  his  birth. 

Plenty  of  pressures  are  in  a  democ- 
racy to  move  further  and  further  in  the 
direction  of  sharing  rewards  regardless 
of  individual  performance.  "Share  the 
wealth"  programs  have  considerable  po- 
litical appeal  right  now  and  because  of 
these  pressures  one  sees  a  growing  ten- 
dencv  towards  the  philosophy  "to  rach 
according  to  his  needs  and  from  eich 
according  to  his  ability." 

Nothing  is  wrong  with  this  philosophy 
except  it  will  not  work.  One  of  my  fav- 
orite auotes  is  what  Winston  Churchill 
said  about  capitalism.  He  said,  "The  in- 
herent vice  of  capitalism  is  the  unequal 
sharing  of  blessings.  But  the  inherent 
vice  of  socialism  is  the  equal  sharing  of 
miserv." 

Never  in  the  historv  of  humanity  has 
so  much  been  shared  by  so  many  in  this 
country  in  our  free  enterprise  system. 
We  need  to  fine  tune  it  and  orchestrate 
it  but  we  do  not  need  to  scuttle  it  like 
it  has  been  done.  I  think  men  of  influ- 
ence in  this  room  can  do  something 
about  that  in  your  constituency. 

How  is  it  at  your  breakfast  table,  in 
your  office,  in  your  company? 

You  know,  Will  Rogers  said  about  all 
of  our  aiding  foreign  countries,  and  so 
forth,  "You  know,  thev  never  hate  us  so 
much  that  they  do  not  quit  using  us." 

Free  Enterprise  System 
A  Rich  Inheritance 

Our  great  American  free  enterprise 
system  is  not  a  gift  from  God,  but  a 
rich  inheritance  painfully  built  by  men. 
Our  forefathers  built  a  rich  heritage  for 
us,  a  legacy  of  love,  and  industry,  and 
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high  courage.  We  show  our  gratitude 
and  gratefulness  to  those  forefathers  by 
honoring  this  heritage  and  passing  it  on, 
strengthened  and  reinforced  to  those 
who  come  after  us. 

One  of  the  over-riding  tasks  of  our 
times,  it  seems  to  me,  is  to  inculcate  in 
our  young  people  a  firm  belief  in  our 
free  enterprise  system.  We  can  hardly 
expect  our  system  to  survive  for  an- 
other generation  if  the  coming  genera- 
tion does  not  believe  in  it.  If  our  sys- 
tem is  to  survive,  we  desperately  need 
their  understanding  and  their  support. 

One  of  the  great  problems  in  this 
country  right  now  is  the  economic  illit- 
eracy of  our  people.  Perhaps  the  great- 
est fraud  in  all  of  history,  as  far  as 
American  history  is  concerned,  is  what 
the  government  is  doing  to  its  constitu- 
ents regarding  the  fiscal  irresponsibility. 
All  the  money  vou  gentlemen  are  piling 
up  in  your  pension  fund  is  being  eroded 
because  of  the  physical  irresponsibility 
of  government. 

It  has  nothing  to  do  with  party.  It 
has  everything  to  do  with  our  constitu- 
ent economic  literacy.  As  a  banker,  I 
am  constrained  to  say  this.  I  have  no 
other  choice.  With  more  and  more  gov- 
ernment intervention,  it  is  continually  a 
mystery  to  me  why  the  public  is  appar- 
ently more  trustful  of  the  motivations 
of  people  in  government  than  the  peo- 
ple in  the  private  sector. 

When  I  was  a  kid,  one  in  twenty-six 
worked  for  the  government.  Now  one  in 
six  work  for  the  government. 

You  know,  after  all  of  the  issues  of 
the  day,  the  gay  liberation,  the  ERA, 
the  Cuban  crisis,  the  Iranian  crisis  — 
after  all  that  is  behind  the  boards — we 
still  have  the  responsibility  of  creating 
a  quality  of  life  for  people.  This  is 
where  I  would  like  very  much  to  see 
where  you  can  be  committed  to  doing 
your  part  in  improving  the  quality  of 
life  where  you  are,  where  you  are  plant- 
ed. Because,  when  you  do  this,  your 
brush  will  automatically  improve  the 
performance  of  your  railroad.  It  is  in- 
evitable. 

Ultimately   the    restraint   against   cor- 


ruption and  the  fiscal  irresponsibility  of 
our  government,  whether  in  government 
or  business,  will  depend  upon  the  moral 
character  and  fiber  of  you  and  me. 
Therefore,  on  the  ethical  and  spiritual 
underpinning  of  our  society  and  our  cul- 
ture, we  must  live  in  the  faith,  gentle- 
men, that  right  will  make  might.  In 
that  faith  let  us  dare  to  the  end  to  do 
our  duty. 

God  speed.  (Applause) 
President  Gale:  Thank  you,  Mr.  Kel- 
ly. That  was  very  good. 

Next  on  our  program  we  have  Mr.  J. 
J.  (Jack)  Burke,  Manager  of  the  Railroad 
Products,  CF&I  Steel  Corporation,  who 
will  present  a  film. 

Mr.  Burke  is  Manager  of  the  CF&I 
Steel   Corporation  in  Pueblo,   Colorado. 

He  has  a  B.A.  degree  from  Loyola 
University  of  Chicago,  Rome,  Italy,  in 
Art.  He  has  a  M.B.A.  degree  from  Loy- 
ola University  in  Marketing. 

Mr.  Burke's  career  has  been  an  ex- 
tensive background  in  the  steel  industry. 
He  started  with  the  CF&I  Steel  Corpo- 
ration in  January,  1977,  and  has  been 
employed  there  up  until  the  present 
time. 

From  January,  1977,  to  February, 
1977,  he  was  Assistant  Manager  of  Gen- 
eral Sales. 

From  1977  through  February,  1978, 
he  was  Assistant  Manager  of  Railroad 
Products. 

From  February  1978,  to  the  present, 
he  has  been  Manager  of  Railroad  Prod- 
ucts. 

Mr.  Burke  belongs  to  the  following 
railroad  associations: 

A  member  of  the  Railroad  Engineer- 
ing Maintenance  Suppliers  Association. 

An  Associate  member  of  the  Ameri- 
can Railway  Engineering  Association. 

He  is  a  member  of  the  Pacific  Rail- 
way Club. 

He  is  a  member  of  the  Roadmasters 
and  Maintenance  of  Way  Association  of 
America. 

He  is  Chairman  of  the  Railway  Prog- 
ress Institute  Committee  of  Maintenance 
and  Engineering. 

Mr.  Burke.  (Applause) 


Modernized  and  Expanded  CF&I  Rail  Facility 

By  J.  J.  BURKE 

Manager,  Railroad  Products,  CF&I  Steel  Corp.,  Pueblo,  Colorado 


Mr.  President,  ladies  and  gentlemen: 
On  behalf  of  CF&I  Steel  I  wish  to 
thank   you   for   your   kind   invitation   to 
participate  in  these  1980  Conferences. 

We,  in  Colorado,  certainly  consider 
it  both  an  honor  and  a  privilege  to  be 
able  to  bring  you  up-to-date  on  our  re- 
cent rail  mill  expansion  and  moderniza- 
tion. 

Trying  or  attempting  to  speak  to  a 
group  of  railroad  engineers  about  rail 
is,  to  use  an  old  cliche,  somewhat  like 
the  preacher  trying  to  preach  to  the 
choir.  It  is  even  more  awkward  in  a 
situation  like  this  today,  speaking  to  a 
group  of  experts  in  the  field. 

We  do,  however,  welcome  this  oppor- 
tunity since  we  at  CF&I  want  you  to 
know  how  we  feel  about  these  Associ- 
ations, the  railroads,  the  railway  indus- 
try in  general  and  the  role  that  we  as 
suppliers  can  fill  in  the  resurgence  of 
the  railroads  during  the  1980's. 

Best  Rail  Facility  in 
The  United  States 

As  you  are  probably  aware,  CF&I 
launched  the  largest  single  capital  ex- 
penditure in  our  history  to  improve  our 
rail  facilities  back  in  1977.  During  the 
ensuing  two  and  one-half  years  we  pro- 
ceeded to  add  many  new  pieces  of 
equipment  which  you  will  see  in  the 
film  in  a  few  moments,  and  which  has 
provided  us  with  the  most  modern  rail 
facility  in  the  United  States. 

The  total  cost  of  this  expansion  and 
modernization  was  well  over  $100  mil- 
lion. Today  our  capacity  has  increased 
by  over  50%,  to  550,000  tons  annually. 

With  this  improved  facility  we  at 
CF&I  have  continued  to  reinforce  our 
strong    commitment    to    your    industry. 


J.  J.  Burke 


Railroad  products  account  for  over  one- 
third  of  our  total  plant  shipments. 

Benefits  of  New  Facility  Many 

In  our  judgment,  and  that  of  our  cus- 
tomers, the  benefits  of  this  new  facility 
to  the  railroad  industry  are  many.  Re- 
sides having  an  increased  supply  of  high 
quality  rail  at  your  disposal,  you  can 
now, buy  long  rail,  up  to  82  feet,  which 
will  reduce  the  number  of  welds  in  your 
track  structure  and  save  substantial  dol- 
lars in  welding  cost. 

Currently,  we  have  only  four  cus- 
tomers for  our  long  rail,  accounting  for 
approximately  one-third  of  the  rail  we 
produce.   We  feel  that  more  roads  will 
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be  utilizing  long  rail  in  the  coming 
years  as  the  necessary  capital  dollars 
are  obtained  by  engineering  depart- 
ments to  change  over  their  centralized 
welding  facilities. 

Another  advantage  is  our  roller 
straightener.  The  straightener  is  the 
largest  in  the  world  and  the  only  one  of 
its  kind  in  the  United  States.  As  you  will 
see  in  the  film,  it  is  a  much  improved 
way  of  straightening  rail.  Rail  welding 
plants  utilizing  these  roller  straightened 
rails  have  reported  dramatic  increases 
in  weld  plant  productivity  because  of 
the  improved  straightness  of  the  rail. 

The  straightener  has  also  allowed  us 
to  implement  the  development  of  our 
newest  rail — Chromo-rail.  This  new  rail 
is  so  durable  that  we  had  considerable 
trouble  straightening  it  in  our  old  gag 
presses  and  had  to  install  the  2-plane 
rotary  straightener.  We  feel  that  this 
new  ultra-high  strength  rail,  which  is 
designed  for  severe  curves  in  track,  is 
the  premium  rail  of  the  future.  The  rail 
is  not  only  tough  and  durable  but  can 
be  welded  in  only  a  few  seconds  longer 
than  it  takes  to  weld  standard  carbon 
rail.  This  is  a  big  advantage  over  pre- 
mium alloy  rails  that  have  been  devel- 
oped in  the  past  and  are  currently  avail- 
able. 

But  to  tell  you  more  about  and  to  let 
you  see  the  new  rail  facility,  we  have 
produced  a  new  film  entitled,  "Rail  For 
The  Long  Haul,"  which  tells  the  whole 
story  of  manufacturing  rail. 


Railroads   Basic   Part 
Of  Nation's  Economy 

The  story  starts  at  our  mines  and 
winds  through  to  where  we  finally  fin- 
ish and  ship  the  rails.  We  sincerely  be- 
lieve that  an  additional  investment  such 
as  this  by  railroads  and  suppliers  will 
pay  healthy  quality  dividends  in  the  fu- 
ture, the  development  of  better,  strong- 
er track  for  moving  vital  materials. 

With  our  railroad  background,  we  at 
CFM  share  with  you  the  frustrations 
and  achievements  within  the  industry, 
not  only  as  friends,  but  as  responsible 
fellow  business  men.  From  our  point  of 
view,  the  railroads  have  been,  are,  and 
will  continue  to  be  the  prime  and  basic 
part  of  our  nation's  economic  fabric. 

Again  on  behalf  of  CF&I,  let  me 
thank  you  for  your  kind  invitation  and 
attention.  I  would  like  to  point  out  that 
this  movie,  "Rail  For  The  Long  Haul," 
will  most  gladly  be  made  available  to 
any  railroad  in  this  audience  who  might 
choose  to  use  it  for  any  educational  or 
training  purposes. 

Thank  you  again. 

(Mr.  Burke  presented  the  movie) 

(Applause) 

President  Gale:  Thank  you,  Mr. 
Burke.  That  was  a  really  educational 
film. 

Do  you  have  anything  to  add,  Presi- 
dent Gould?  We  are  running  a  little 
late.  Our  program  this  afternoon  is  sup- 
posed to  start  at  1:15  but  we  will  set 
it  back  to  1:30.  We  will  stand  ad- 
journed. 

.  .  .  Recessed  at  12:08  P.  M.  .  .  . 


TUESDAY  AFTERNOON 


September  16,  1980 
1:15  P.M. 

President    Gould:    The    meeting    will      now  in   session, 
please  come  to  order.  The  second  meet-  Each  year  we  look  forward  to  meet- 

in<r   of   our  85th  Annual   Conference   is       ing   friends   and  making   new   acquaint- 


Tuesday  Afternoon  Session 


117 


ances.  Even  more  so  we  look  forward 
to  greeting  our  Association's  Past  Presi- 
dents. To  introduce  these  esteemed  gen- 
tlemen who  are  with  us  this  afternoon, 
is  immediate  past  president,  Mr.  W.  C. 
Sturm.  Will  Mr.  Sturm  please  come  for- 
ward to  make  the  introductions? 

Mr.  Sturm:  Thank  you  President 
Gould. 

It  is  with  gratification  that  I  announce 
that  eleven  past  presidents  of  the  Asso- 
ciation are  in  attendance  today.  It  is  an 
indication  of  the  dedication  these  gen- 
tlemen have  had  for  the  Association  that 
they  still  maintain  an  active  interest  in 
the  affairs  of  the  Association.  I  am  sure 
we  can  all  benefit  from  their  experience. 

Will  each  of  you  gentlemen  please 
stand,  and  remain  standing  after  your 
name  is  called? 

The  following  past  presidents  are  in 


attendance  this  year: 

W.  H.  HUFFMAN  (1957-58) 

M.  H.  DICK  (1958-59) 

H.  M.  WILSON  (1965-66) 

R.  D.  HELLWEG  (1966-67) 

W.  F.  ARMSTRONG  (1967-69) 

N.  D.   BRYANT  (1972-73) 

E.  E.  RUNDE  (1973-74) 

T.  R.  WILLIAMS  (1975-76) 

W.   H.   RANKIN  (1976-77) 

T.  R.  IWINSKI  (1977-78) 

W.   C.   STURM  (1978-79) 
On  behalf  of  the  Association  and  me, 
thank  you  for  attending. 

Mr.  J.  M.  Williams  will  please  come 
forward  to  introduce  our  next  speaker. 

Mr.  Williams  introduces  Mr.  J.  C. 
Hobbs,  Chief  Engineer,  Richmond, 
Fredericksburg,  &  Potomac,  of  Rich- 
mond,  Virginia. 


Four  Mile  Run  Flood  Control  Project 

By  J.  C.  HOBBS 

Chief  Engineer,  Richmond,  Fredericksburg  and  Potomac  Railroad  Company 


J.  C.  Hobbs 

The  RF&P  Railroad  operates  between 
Richmond,  Virginia,  and  Washington, 
D.C.  Potomac  Yard  is  located  just  out- 
side of  Washington  and  is  owned  and 
maintained  by  the  RF&P  and  serves 
manv  railroads:  From  the  north,  Conrail, 
Delaware  &  Hudson,  and  the  B&O  por- 
tion of  the  Chessie  System  and  from  the 
south  the  C&O  portion  of  the  Chessie 
System,  Southern  Railway  and  the  RF& 
P  which  handles  all  of  the  southbound 
traffic  to  the  Seaboard  Coast  Line. 

I  will  try  to  give  you  a  quick  overview 
of  this  fifteen-year  project  in  just  fifteen 
or  twenty  minutes.  Therefore,  I  will 
have  to  leave  out  many  details  and  talk 
mostly  in  generalities.  I  apologize  for  the 
fact  that  most  of  mv  slides  are  black  and 
white  but  as  you  will  later  hear,  this 
project  ran  into  financial  problems,  and 
one  of  the  ways  to  cut  costs  was  to  have 
black  and  white  photos  instead  of  color. 

The  Four  Mile  Run  Flood  Control 
Project    was    instigated    to    relieve    the 


flooding  situation  on  what  used  to  be  a 
very  small  creek  in  Alexandria  and  Ar- 
lington, Virginia,  immediately  south  of 
Washington,  D.C.  Four  Mile  Run  Creek 
drained  an  area  of  nineteen  square  miles 
into  the  Potomac  River. 

In  the  1930's  the  area  was  barren,  un- 
developed and  extremely  swampy.  Part 
of  the  original  culvert  was  constructed 
in  the  early  1800's. 

As  the  area  had  developed  over  a  pe- 
riod of  thirty  years,  the  run  off  was 
greatly  increased  and  the  culverts  under 
the  RF&P's  Potomac  Yard  became  inade- 
quate. In  the  early  part  of  the  1960's  the 
railroad,  along  with  the  Corps  of  Engi- 
neers, began  to  work  together  for  a  mu- 
tual solution  to  the  problem.  In  the  latter 
part  of  the  1960's  the  Corps  of  Engi- 
neers accepted  the  Four  Mile  Run  chan- 
nels as  a  Corps  of  Engineers  flood  con- 
trol project.  In  the  early  1970's  an  agree- 
ment was  reached  between  the  Corps  of 
Engineers  and  the  railroad  by  which  the 
railroad  would  design  and  construct 
structures  to  carry  the  railroad  over  a 
new  proposed  Four  Mile  Run  channel  at 
the  Corps  of  Engineers'  expense  with 
contributions  from  the  railroad  and  local 
governments. 

Slide  4 

The  original  structure  consisted  of 
twin  twenty-foot  arch  culverts  con- 
structed at  various  times  of  stone  mason- 
ry, brick  masonry  and  concrete. 

Slide  5 

Also,  a  temporary  trestle  carrying  nine 
tracks  had  been  built  during  World  War 
II  and  further  complicated  the  drainage 
of  the  area. 

Slide  6 

The    proposed    new    channel    was    to 
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have  a  channel  bottom  width  of  two 
hundred  feet.  As  you  can  see  in  the  top 
part  of  this  slide,  the  original  double 
twentv-foot  arch  culvert  ran  at  an  angle 
across  the  tracks  and  the  centerline  of 
the  new  proposed  channel  bi-sected  the 
old  culvert  at  approximately  its  mid- 
point in  length,  creating  challenges  to 
construction. 

The  World  War  II  nine-track  timber 
trestle  can  be  seen  at  the  bottom  of  the 
slide  to  the  north  of  the  new  channel, 
however,  not  quite  far  enough  north  for 
it  to  remain  during  construction  of  the 
new  bridges.  In  addition  to  the  two  hun- 
dred-foot wide  channel  bottom,  on  one 
side  of  the  channel  a  bicycle  path  was 
constructed.  On  the  other  side  of  the 
channel,  the  railroad  required  a  pedes- 
trian walkway  for  its  employees  to  safe- 
ly have  access  from  one  side  of  the  yard 
to  the  other.  The  total  length  of  the 
bridge  structures  thus  became  approxi- 
mately two  hundred  sixty-eight  feet  as 
compared  to  the  forty  feet  of  the  origi- 
nal culvert. 

The  railroad  contracted  DeLeuw  Ca- 
rrier Associates  in  the  early  part  of  1970 
to  begin  the  design  phase  of  the  rail- 
road's portion  of  the  flood  control  proj- 
ect. Many  factors  had  to  be  considered 
in  addition  to  the  design  of  the  project 
for  flood  control  purposes  only,  but,  the 
major  of  these  was  the  necessity  for  all 
the  Potomac  Yard  Railroad  operations  to 
continue  during  the  entire  construction 
process. 

As  you  can  see,  the  configuration  of 
the  yard  was  changed  in  order  to  facili- 
tate construction,  black  being  the  origi- 
nal track  layout  and  red  the  new  track 
layout.  At  the  extreme  top  of  this  slide 
is  U.S.  Highway  1.  Just  under  U.S. 
Highwav  1,  the  two  tracks  shown  in  red 
are  the  two  main  line  passenger  tracks 
which,  because  of  alignment  and  prox- 
imity to  U.S.  Highway  1,  had  to  be 
maintained  over  the  new  structure  with- 
out re-alignment.  A  temporarv  run- 
around  was  constructed  in  order  to  build 
the  main  line  bridge  and  the  tracks  were 
then  shifted  back  onto  the  new  bridge. 
Just  below  the  two  main  line  tracks  is 
the  South  receiving  yard.  It  should  be 


noted  at  this  point  that  Potomac  Yard 
consists  of  two  humps,  one  for  north 
moves  and  one  for  south  moves. 

No  practical  wav  of  changing  the 
alignment  of  the  south  receiving  yard 
tracks  could  be  found,  therefore,  they, 
too,  were  detoured  in  groups  of  three  to 
five  tracks  at  a  time  while  the  new 
bridge  was  constructed.  In  addition,  the 
new  bridge  was  constructed  slightly 
wider  than  the  old  structure  in  order 
that  additional  tracks  could  be  placed  on 
the  bridge,  thus  reducing  the  amount  of 
temporary  track  and  catenary  work  re- 
quired. The  new  bridge  is  eleven  tracks 
wide.  Just  below  the  south  receiving 
yard  bridge,  essentially  in  the  middle  of 
the  yard,  is  a  new  nine-track  structure 
carrying  a  portion  of  the  north  classifi- 
cation yard  tracks.  This  structure  was 
planned  and  built  in  an  area  where  no 
tracks  or  bridges  existed  prior  to  con- 
struction in  order  that  only  a  one-time 
move  of  the  tracks  was  required,  thus  no 
temporary  work  was  done  to  accommo- 
date the  throat  of  this  twenty-seven- 
track  portion  of  the  north  classification 
vard.  Immediately  below  this  nine-track 
bridge  is  the  location  of  the  old  nine- 
track  timber  trestle  carrying  the  exit 
throat  of  tracks  thirty  through  fifty  of 
the  north  classification  yard.  Alignment 
could  not  again  be  changed  on  these 
tracks  and  it  was  necessary  to  construct 
a  seven-track  temporarv  structure  just 
above  the  old  trestle  and  a  two-track 
temporary  trestle  just  below  the  old  tres- 
tle, thus  allowing  the  old  nine-trestle  to 
be  removed  and  traffic  maintained.  The 
new  structure  at  this  point  would  ulti- 
mately be  fourteen  tracks  wide.  From 
this  slide  you  can  see  how  confined  our 
working  area  was  as  far  as  width  is  con- 
cerned— U.S.  Highway  1  at  the  top  and 
the  Washington  subway  system  and  the 
George  Washington  Memorial  Parkway 
at  the  bottom. 

Slide  7 

Here  is  a  more  detailed  drawing  of 
the  bridge  structures  themselves,  the  old 
culvert  being  more  visible  in  yellow. 
From  left  to  right,  U.S.  Highway  1,  the 
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two  main  line  tracks,  the  eleven  tracks 
of  the  south  receiving  yard,  the  nine 
tracks  in  the  throat  of  the  north  classifi- 
cation vard  tracks  1-26,  the  fourteen- 
track  bridge  carrying  the  north  classifi- 
cation tracks  and  the  Metro  system  on 
the  extreme  right.  At  the  bottom  of  this 
slide  is  a  typical  cross  section  of  the  en- 
tire yard  showing  the  differential  in  ele- 
vation of  the  various  bridges  and  their 
relative  width  and  height. 

During  the  design  phase  one  of  the 
major  problems  with  which  to  reckon 
was  that  approximatelv  three-fourths  of 
the  tracks  to  be  reworked  were  electri- 
fied for,  at  that  time,  Penn  Central  op- 
eration. This  project  was  estimated  to 
cost  9  million  dollars  before  design  was 
begun.  It  turned  out  to  be  a  project  of 
approximately  thirty  million  dollars 
which  was  in  excess  of  the  funds  avail- 
able to  the  Corps  of  Engineers.  There- 
fore, it  was  necessary  that  the  project 
be  reviewed  by  Congress  prior  to  final 
approval. 

Slide  9 

It  was  initially  planned  that  the  rail- 
road bridge  structures  be  of  composite 
steel  and  concrete  ballast  deck.  How- 
ever, because  of  the  escalating  steel  costs 
at  that  time,  Congress  specified  that  the 
railroad  bridges  in  this  project  be  pre- 
stressed  concrete.  I  am  not  sure,  but, 
probably,  these  are  the  only  pre-stressed 
railroad  structures  in  the  country  man- 
dated by  Congress.  Of  the  thirty  million 
dollar  appropriation,  approximately  six- 
teen million  dollars  were  for  permanent 
bridges,  two  million  for  temporary  struc- 
tures, four  million  for  track  work  and 
five  million  for  electrification.  This  is  a 
drawing  showing  a  typical  pre-stressed 
concrete  box  beam.  The  four  hundred 
seventv-two  beams  in  the  project  were 
very  similar  with  minor  modifications 
made  for  exterior  beams  and  a  slight 
variation  of  the  end  skews.  All  of  the 
beams  were  approximately  sixty-eight 
feet  in  length,  six  feet  high  and  four  feet 
wide.  Wall  thickness  was  approximately 
six  inches.  Four  diaphragms  were  lo- 
cated   in    each    beam,    each    diaphragm 


having  two  packing  bolt  holes  pre-cast. 
In  the  bottom  right  corner  you  will  see 
a  detail  of  the  shear  key.  The  shear  key 
was  epoxv  grouted  after  the  beams  were 
in  place.  Both  sides  and  the  bottom  of 
each  beam  were  finished.  The  top  of 
each  beam  was  unfinished  in  order  to 
improve  the  bonding  for  the  cast-in- 
place  deck  slab.  Forty-six  pre-stressing 
strands  were  in  each  beam,  these  being 
one-half  inch  in  diameter  stressed  to 
two  hundred  seventy  kips.  Each  beam 
weighed  approximately  fifty- two  tons. 
Before  final  design  was  completed  for 
the  entire  railroad  project,  it  became 
evident  that  we  must  expedite  construc- 
tion, therefore,  the  project  was  broken 
into  two  contracts,  Contract  I  being  let 
while  design  was  continuing.  DeLeuw 
Cather  Associates  was  selected  to  handle 
construction  management  of  the  project 
for  the  railroad. 

Construction  was  started  in  early 
spring  of  1975.  Contract  I  of  the  project 
consisted  of  the  construction  of  the 
seven-track  and  two-track  temporary 
bridge  structures.  This  work  was  con- 
tracted by  the  railroad  to  John  Driggs 
and  Shirley  Contractors. 

As  the  work  progressed,  the  piles 
were  cut  off  and  caps  installed.  This  was 
all  untreated  timber; 

Steel  stringers  were  then  placed; 

Untreated  ties  installed; 

Steel  strap  guard  rails  and  board 
walkwavs  were  placed; 

Handrails  were  put  in  place  and 
bridge  was  finished; 

Temporary  tracks  were  constructed  at 
the  end  of  the  bridge  but  not  cut  in  in 
Contract  I. 

Contract  II  for  the  completion  of  the 
project  was  begun  in  January,  1976.  The 
prime  contractor  was  Ohio  Valley  Con- 
struction Company.  Kasmer  Electric  did 
the  electrification  and  Delta  Railroad 
Construction  Company  did  the  track 
work. 

The  work  was  begun  by  tying  in  of 
the  nine  temporary  tracks  and  the  re- 
moval of  the  old  nine-track  timber 
trestle. 

As  soon  as  the  old  structure  was  out 
of  the  way,  sheet  piling  was  placed  for 
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the    piers    and    abutments    of    the    new 
bridge. 

Slide  20 

Since  the  new  channel  did  not  neces- 
sarily follow  the  exact  alignment  of  the 
old  channel,  some  of  the  piers  and  abut- 
ments were  constructed  on  dry  ground. 
This  view  shows  the  pre-stressed  con- 
crete piling  being  driven.  Incidentally, 
twenty  miles  of  pre-stressed  concrete 
piling  were  used  in  this  project. 

Footings  were  poured  and  concrete 
piers  and  abutments  constructed. 

Slide  22 

Another  view  showing  one  completed 
pier  ard  progress  on  the  second. 

While  the  pier  and  abutment  work 
was  in  progress,  Shockey  Brothers,  ap- 
proximately seventy  miles  away  from  the 
job  site,  began  construction  of  the  pre- 
stressed  concrete  beams. 


Interior  forms  with  the  pre-stressing 
strands  and  reinforcing  cages  were  ready 
for  placing  of  the  outside  form. 

The  form  was  approximately'  six  hun- 
dred feet  long  in  order  to  construct 
eight  beams  simultaneously. 

The  concrete  was  poured. 

Slide  30 

This  is  a  view  of  a  finished  beam 
loaded  and  readv  for  shipment  to  the 
job  site  on  a  specially  equipped  TTX 
car. 

The  girders  were  being  placed  on  the 
completed  abutments  and  piers  as  con- 
struction progressed.  Some  of  the  pilings 
from  the  old  wooden  structure  had  not 
yet  been  removed. 

The  svstem  for  placing  the  girders 
was  changed  and  a  single  three  hun- 
dred-ton crane  was  used  to  handle  the 
fiftv-two  beams  instead  of  two  cranes. 

Slide  34 
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As  the  pier  construction  progressed, 
you  can  see  that  the  box  beams  were 
being  placed  immediately  behind  the 
pier  and  abutment  completion. 

Cold  weather  and  snow  did  not  ap- 
preciably delav  the  project  since  the  con- 
tractor had  such  a  massive  amount  of 
work  to  do  that  he  was  able  to  schedule 
the  work  around  the  weather  conditions. 

Slide  37 

Since  we  have  seen  much  construction 
since  my  showing  the  drawings,  here  is 
a  typical  section  across  two  tracks.  You 
will  see  the  girders,  four  under  each 
track,  the  sloped  concrete  slabs,  the 
waterproofing  membrane,  the  drainage 
system,  ballast  and  track. 

The  sloped  6-inch  thick  concrete  slab 
was  poured  directly  on  top  of  the  box 
girders. 

The  pre-stressed  girders  were  packed 
in  groups  of  either  4  beams  or  8  beams 
with  a  space  left  between  the  girders 
at  least  at  two  track  intervals.  Steel  plate 
was  used  to  span  these  gaps  and  also  a 


drainage  pipe  between  the  girders. 

After  the  slabs  and  plates  were  m 
place,  the  entire  surface  of  the  bridge 
was  covered  with  mastic,  butyl  rubber 
and  two  layers  of  asphalt-impregnated 
fiberboard  to  assure  a  waterproof  deck. 
We  have  found  absolutely  no  leaks  to 
date. 

Ballast  was  placed  over  the  fiberboard 
and  track  construction  on  the  bridges 
was  begun.  Half-round  perforated  cor- 
rugated drains  were  installed  over  the 
steel  plates  and  waterproofing. 

When  this  fourteen-track  bridge  was 
completed,  the  two  temporary  bridges 
were  removed  and  channel  excavation 
down  stream  begun.  A  steel  bridge  on 
the  right  was  constructed  bv  WMATA 
to  carry  the  Washington  subway  system. 
Coordination  of  their  work  and  ours  cre- 
ated many  challenges. 

Slide  43 

Here  is  a  view  of  the  completed  four- 
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teen-track  bridge  and  the  essentially 
completed  Metro  structure. 

At  the  same  time  construction  was 
begun  under  the  south  receiving  yard 
tracks,  many  problems  were  encoun- 
tered because  it  was  necessarv  to  re- 
move the  old  twin  arch  culvert  which 
ran  at  a  skew  across  the  alignment  of 
the  piers  and  abutments  of  the  new 
bridge. 

Extensive  shoring  was  required  for 
construction  in  this  area. 

While  the  bridge  work  was  progress- 
ing, the  approaches  to  the  bridges  were 
being  prepared.  Catenary  poles  were 
erected  in  the  open  areas. 

Most  of  the  catenary  structures  were 
in  place  prior  to  track  construction. 

Thirteen  and  nine-tenths  miles  of 
track  were  relocated,  moved  or  built, 
along  with  seventy-seven  turnouts. 

Some  of  the  catenary  structures  were 
constructed  as  part  of  bridge  pier  con- 
struction. 

It  was  necessary  to  maintain  the.  ca- 
tenary during  construction  in  order  to 
protect  Conrail  freight  movements. 


Slide  54 

A  view  between  the  fourteen-track 
bridge  and  the  nine-track  bridge  at  com- 
pletion of  the  nine-track  bridge  showing 
channel  excavation.  Here  you  can  better 
see  the  method  used  for  mounting  ca- 
tenary poles  on  the  bridge. 

In  the  meantime,  work  was  continuing 
on  the  eleven-track  bridge  carrying,  the 
south  receiving  yard.  The  remainder  of 
the  bridge  construction  was  identical  to 
what  I  have  already  shown  after  this 
difficult  foundation  problem  was  solved. 

The  bicycle  path  required  an  exten- 
sive amount  of  gabion  work. 


Slide  59 

Aerial  view  of  the  completed  project. 
Metro  bridge  at  the  bottom;  above  that 
our  fourteen-track  bridge,  our  nine- 
track  bridge  and  our  eleven-track  bridge. 
At  the  extreme  top  of  the  picture  is 
U.S.  Highway  1.  The  bicycle  path  is  on 
the  right  side  of  the  channel. 
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Slide  60 

An  overall  view  of  the  project  area 
looking  north.  This  project  was  essential- 
ly completed  in  December  of  1979  and 
the  dedication  was  held  last  month. 

President  Gould:  Thank  you  so  much, 


Mr.   Hobbs,  for  this  interesting  and  in- 
formative slide  program. 

Mr.  Williams,  will  you  introduce  our 
next  speaker? 

Mr.  Williams:  I  would  like  to  intro- 
duce Mr.  Manfred  Grove,  President, 
Silikal  North  America,  Inc. 
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High  Performance  Patching  System 
to  Remedy  Damaged  Concrete 

REPORT  OF  STANDING  COMMITTEE  NO.  2 

By  MANFRED  GROVE 

President,  Silikal  North  America,  Inc. 


Manfred  Grove 


Thank  you  for  your  interest:  in  poly- 
mer concrete  material  systems,  which 
were  developed  during  the  last  twenty 
years  in  Europe,  and,  which  have  en- 
joyed a  rapidly  growing,  successful 
track  record  in  concrete  restoration  and 
industrial  flooring  application  during  the 
last  fifteen  years. 

The  multi-purpose  Acrylic  Reactive 
Resin  Polymer  Concrete  Material  (PCM) 
system  employing  Methyl  Methacrylate 
(MMA)  was  introduced  recently  by  Sili- 
kal North  America,  Inc.  of  Bridgeport, 
Connecticut,  after  years  of  development, 
testing  and  field  success  in  Europe.  Sili- 
kal binds  tightly,  is  strong,  and  outlives 
the  concrete  structures  it  rehabilitates. 
The  material  was  develooed  by  Silikal 
and  Rohm  and  Hass  in  West  Germany. 
(Since  1970  Rohm  GmbH) 

It  has  been  used  on  concrete  ties  and 
inverts,  deteriorated  concrete  in  switch- 


ing yards,  on  station  platforms  and 
bridges  and  used  for  other  structure  re- 
vitalization  projects.  In  service  areas  it 
has  been  used  on  damaged  conventional 
concrete  floors,  ramps,  stairs,  driveways 
and  walks.  In  all  these  uses  it  has  proved 
to  be  most  effective. 

Effective  Where  the 
Following  Factors  Are  Critical 

Short  down  time  (cure  time  45  min- 
utes to  2  hours) 

Workability  in  temperatures  down  to 
14  degrees  F  ( — 10  degrees  C) 

Strong  bond  to  concrete  substrate 

Monolithic  intercoat  adhesion,  even 
after  years  of  service,  for  easy  and 
perfect  repairs 

High  resistance  to  heat  shock,  me- 
chanical wear  and  chemical  attack 
(for .  instance,  salt,  organic  acids, 
detergents,  oils,  fats,  etc.) 

Skid  resistant,  hygenic,  seamless,  easy 
to  clean 

Aging  and  weather  resistant  (ultra- 
violet light  resistance,  etc.) 

Simplicity  of  application  for  unskilled 
personnel 

Eliminating  scheduling  problems  due 
to  idling  work  crews 

Curing 

The  Silikal  system  in  case  after  case 
has  shown  itself  to  be  a  cost  effective 
method  of  restoring  damaged  concrete. 
The  product  can  be  applied  in  thin,  self- 
leveling  overlavs  or  as  a  matrix  for  bond- 
ing coarse  aggregate.  It  cures  fast — from 
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one  to  two  hours  after  placing — to  com- 
pressive strength  of  5,000  to  10,000  psi 
even  under  working  conditions  having 
atmospheric  temperatures  as  low  as  14 
degrees  Fahrenheit.  Once  cured  thev 
perform  in  a  manner  that  not  onlv  in- 
creases structural  strength,  but  provides 
durability.  The  material  is  impervious  to 
deicing  chemicals,  resists  wear,  chemical 
action,  and  freeze  and  thaw  stresses. 

The  fast  curing  results  in  far  shorter 
"traffic  down-time,"  improved  safety, 
fewer  traffic  maintenance  requirements, 
all  of  which  are  significant  dollar  sav- 
ings. The  fact  that  it  mav  be  used  for 
year  around  application,  temporary  re- 
pairs are  not  necessary. 


Types  of  Application 

Repairing    spalled    and    eroded    con- 
crete 

Rebuilding  joints,  steps  and  edges  in 
concrete  structures 

Grouting    bearing    pads    and    founda- 
tions 

Rehabilitating  structural  concrete 
members 

Forming   whole   or  partial   monolithic 
concrete  structures 

Pre-casting  lightweight,  high  strength 
polymer  concrete 

Providing  wearing  surfaces  on  con- 
crete 

Coating   and   overlaying   concrete   for 
protection 
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AT  TOP  is  shown  one  of  the  badly  damaged  ribs  in  the  retaining  wall.  Below  is  the  same 
rib  after  R-17  patching.  It  is  also  claimed  that  engineers  had  tried  other  products  for  the 
long  term   solution  to  this  problem. 


The  polymer  concrete  material  has 
been  used  successfully  on  European  rail- 
roads to  solve  problems  in  bridge  bear- 
ing shimming  operations,  high  strength 
anchor  bolt  grouting  and  in  the  repair 
of  structurally  deteriorated  concrete 
bridge  members,  ties  and  platforms. 

Chemical  or  mechanical  methods  such 
as  sandblasting,  scrabbling  or  scarifying 
are  used  to  prepare  deteriorated  or  dam- 
aged concrete  for  PCM  application.  The 
pre-treatment  removes  debris  and  opens 
the  pores  in  the  surface  of  the  old  con- 
crete to  allow  acrylic  liquid  primer  to 
penetrate  into  and  cure  to  make  a  tight 
bonding  with  the  PCM  patching  ma- 
terial. Silikal  offers  two  primers,  a  two- 
part  R-41  Super  for  use  on  dry  concrete 


and  a  three-part  R-41  Super-i,  for  damp 
concrete.  The  primer  may  be  brushed 
or  sprayed  where  the  patch  or  overlay  is 
to  be  used.  The  primer  is  not  intended 
for  application  under  "wet"  conditions 
but  as  an  extra  safeguard  when  moisture 
is  present  in  the  pores  or  fine  hair  cracks 
will  prevent  maximum  penetration.  The 
R-41  Super-i  primer  reacts  and  removes 
some  moisture,  but  the  surface  should 
be  fullv  dry  before  its  use.  The  curing 
of  the  primer  system  within  the  surface 
of  the  concrete  prevents,  on  the  appli- 
cation of  the  R-17  patching  material,  ab- 
sorption of  liquid  monomer  component 
by  the  concrete.  The  seal  so  provided  by 
the  primer  assures  that  the  R-17  binding 
liquid  will  remain  in  and  cure  within  its 
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RAILROAD  bridge  structure  is  moved  to  a  new  abutment  in 
which  PCM  was  used  as  bearing-pad  shim  material.  During 
the  work  R-17  was  installed  in  temperatures  as  low  as  15 
deg.   F. 


applied  polymer  concrete  matrix.  Thev 
cure  together  to  produce  a  "welded" 
monolithic  overlay  from  within  the 
primed  concrete  substrate  up  to  the 
polymer  concrete  surface. 

Areas  of  Application 

Any   type    of   concrete    slab,    column, 

beam,  etc. 
Stair  cases 

Dams,  tunnels,  and  piers 
Railroad    beds,    switching    yards    and 

platforms 
Irdustrial  machinery  beds    (bearing 

pads) 
Bridge  bearing  pads 
Sidewalks  and  driveways 
Ramps  and  loading  docks 
Heavy  dutv  industrial  floors 
Seamless    decorative    (decorative   and 

hygienic) 
Pre-cast  polymer  concrete  parts 
Whether  used  as  a  patch,  overlay  or 
coating  Silikal  PC  exhibits  an  unusually 
high  level  of  permanence  and  strength. 


It  provides  an  excellent  bond  with  ex- 
isting concrete. 

Silikal  PC  exhibits  wear  resistance  up 
to  three  times  that  of  normal  high  qual- 
ity concrete  installations.  It  is  impervi- 
ous to  water  and  chemicals. 

Without  question,  even  though  the 
basic  materials  of  Silikal  PC  cost  more, 
the  superior  physical  characteristics  con- 
tribute greatly  to  the  cost  effective  value 
of  this  material.  These  superior  physical 
characteristics  include  the  permanence 
and  strength,  the  ease  of  use  and  speed 
of  curing,  the  effective  reduction  of  labor 
ad  time  costs,  the  elimination  of  any 
rerd  for  repeated  maintenance,  and  the 
reduced  down  time. 

How  to  Use  R-17 

Trial  Size  Materials  Package 

Silikal,  North  America,  Inc.,  has  a 
S300  trial  package  Silikal  multi-ourpose 
polymer  concrete  thev  offer  to  be  tried 
which  contains  305  pounds  of  the  R-17 
mortar    and    two   quarts   of  primer   and 
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NON-SHRINK  capability  of  the  material  was  also  used  in 
shimming  individual  ties  and  for  setting  anchor  bolts  for  tie 
brackets   on   a   commuter   bridge. 


NEOPRENE  cushions  within  a  subway  tunnel  in  Frankfurt, 
Germany,  are  supported  atop  PCM  grout  pads.  The  precast 
concrete  slabs  shown  contain  hollows  for  final  insertion  of 
concrete  ties. 
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PLATFORM  edging,    rehabilitated    by   the   "all    purpose"    R-17 

is  shown.  In  addition,  select  PCM's  can  be  used  for  overlaying 

or   patching  to    skid-resistant   walkways,    stairs   and    other   sur- 
faces. 


offer    the    following   instructions    for    its 
use. 

Substrate  Preparation 

Substrate  must  be  cleaned  of  all  loose 
materials,  oils,  greases,  rubber  marks, 
asphalt  and  other  foreign  substances. 
Concrete  should  be  as  dry  as  possible, 
at  least  surface  dry. 

R-41S  Primer 

For  good  bond,  apply  a  thin  layer  (do 
not  leave  puddles)  of  R-41S  primer  with 
a  brush.  Add  5%  to  8%  by  volume  of  R- 
41S  hardener  powder  to  the  liquid  in 
the  container  and  mix  for  10  to  20  sec- 
onds so  that  the  powder  is  dissolved. 
Primer  pot  life  is  10-15  minutes  and  it 
will  harden  in  30-60  minutes.  Apply  the 
primer  immediately  after  the  powder  is 
dissolved.  As  a  general  rule-of- thumb, 
for  sound,  good  quality  concrete,  use 
Vi  gallon  of  primer  to  cover  75  to  80 
sq.   ft.   For  highly  porous   concrete,   use 


¥2  gallon   of  primer   to   cover   35   to  40 
sq.  ft. 

R-17  Powder  and  Liquid 

Pour  powder  component  into  the  sup- 
plied plastic  mixing  bag.  Add  approxi- 
mately Vz  gallon  of  liquid  component  to 
each  30  lb.  bag  of  powder.  Firmly  twist 
bag  opening  shut  with  360°  turn  so  that 
air  escapes  and  only  a  small  space  is  left 
above  the  mix.  Hold  bag  closed  in  this 
position,  roll  bag  on  ground,  lift  comers 
of  bag  so  that  powder  moves  to  center 
and  rotate  bag  vigorously  for  about  15 
seconds  to  thoroughly  mix.  If  desired, 
aggregate,  such  as  round,  dry  (pea) 
gravel  up  to  1M"  can  be  added,  up  to 
150%  by  weight,  directly  to  the  plastic 
mixing  bag.  If  aggregate  is  added,  maxi- 
mum size  is  to  be  no  larger  than  1/3-1/2 
the  depth  of  the  hole  to  be  patched  and 
minimum  size  is  to  be  no  smaller  than 
No.  10  sieve.  Mix  again  to  thoroughly 
wet  all  aggregate. 

To  applv,  slit  a  comer  of  the  plastic 
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(Silikal) 


SILIKAL  NORTH  AMERICA,  INC. 


PHYSICAL  PROPERTIES  OF  SILIKAL  R7  OVERLAY  &  RI7  PATCHING  SYSTEM 


PHYSICAL  PROPERTIES  R  "J 


TEST  SPECIFICATIONS 


Compressive  Strength 

11,000.00 

psi 

ASTM  C109 

Flexural  Strength 

3,400.00 

psi 

ASTM  C348 

Tensile  Strength 

2,100.00 

psi 

DIN 

53455 

Impact  Strength 

0.60 

cmkp/qcm 

DIN 

53453 

Elongation  at  Rupture 

0.10 

% 

DIN 

53455 

E-Module 

2,560,000.00 

psi 

DIN 

53457 

Ball  Indentation  Hardness  10  sec. 

75,800.00 

psi 

DIN 

53456 

Volume  Resistance 

7.5  x  1013 

Ohm  x  cm 

DIN 

53482 

Surface  Resistance 

7.0  x  1012 

Ohm 

DIN 

53482 

Thermal  Expansion  (32-122  F) 

2.5  x  10~5 

1/°C 

VDE 

0304 

Water  Vapor  Permeability 

1.6  x  10-8 

g/cm/h/Torr 

DIN 

53122 

Water  Absorption  after  4  days 

1/2 

grains 

DIN 

53472 

Wear  Resistance 

3/64  -  5/64 

inch 

NBN 

748-19 

PHYSICAL  PROPERTIES 


R17 


TEST  SPECIFICATIONS 


Compressive  Strength 

Flexural  Strength 

Tensile  Strength 

Impact  Strength 

Elongation  at  Rupture 

E-Module 

Ball  Indentation  Hardness  10  sec. 

Volume  Resistance 

Surface  Resistance 

o    o 
Thermal  Expansion  (32  -122  F) 

Water  Vapor  Permeability 

Water  Absorption  after  4  days 

Water  Resistance 


8,000.00 

psi 

2,400.00 

psi 

1,100.00 

psi 

0.60 

cmkp/qcm 

0.56 

% 

967,000.00 

psi 

22,900.00 

psi 

7.5  x  1013 

Ohm  x  cm 

6.5  x  1012 

Ohm 

3.3  x  10-5 

1/°C 

1.3  x  10-8 

g/cm/h/Torr 

1 

grains 

9/64 

inch 

ASTM  C109 
ASTM  C348 
DIN  53455 
DIN  53453 
DIN  53455 
DIN  5  3457 
DIN  53456 
DIN  53482 
DIN  53482 
VDE  0304 
DIN  53122 
DIN  53472 
NBN  748-19 


YIELD  OF 

APPLICATION  THICKNESS 

SILIKAL 

R17 

1/2"  or  under    min.  5/8" 

min. 

1-1/4" 

min. 

2-1/2" 

Components 

lbs.    ft.3      lbs.  ft.3 

lbs. 

ft.3 

lbs. 

ft.3 

Powder  Component 

Liquid  Component  (1/2  gal.) 

add 
Coarse  sand*  Sieve  #10-5/16" 

or  5/16"  -  5/8" 

(Pea)  gravel*  5/8"  -  1-1/4" 


0.0 

0.20 

30.0 

0.20 

30.0 

0.20 

30.0 

0.20 

3.7 

.05 

3.7 

0.05 

3.7 

0.05 

3.7 

0.05 

16.0 

0.10 

6.0 

0.04 

9.6 

0.06 

- 

- 

24.0 

0.15 

12.8 

0.08 

- 

- 

- 

- 

16.0 

0.10 

TOTAL 


49.7   0.35    63.7   0.44 


72.1   0.49 


*  Pesidual  moisture  should  not  exceed  0.5%,  for  maximum  strength. 


bag  with  a  trowel,  tilt  and  allow  to  flow 
out. 

As  with  conventional  concrete,  dis- 
tribute material  and  finish  surface  with  a 
screed  or  trowel.  Feathered  edges  can  be 
drawn  by  using  a  paint  brush  that  has 
been  moistened  with  the  liquid  compo- 


nent. For  larger  applications  the  mortar 
may  also  be  prepared  in  mortar  mixers. 

Cleaning 

Clean  all  tools  with  R-17  liquid  com- 
ponent which   should  be   kept   and   re- 
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used  to   make   additional  mortar  within 
two  or  three  hours. 

Precautions 

R-41S  Primer  and  R-17  Liquid  com- 
ponents are  flammable  and  should  be 
handled  like  gasoline.  Once  placed  it 
will,  however,  not  support  combustion. 
Direct  contact  with  Silikal  products  may 
produce  minor  skin  irritation  to  persons 
prone  to  such  reaction.  As  a  preventa- 
tive, gloves,  goggles,  and  a  protective 
clothing  should  be  worn  by  people  using 
the  material. 

Limitations 

Do  not  use  Silikal  R-17  below  14° F 
nor  above  100  °F  substrate  temperature. 
Do  not  use  on  asphalt  and  please  re- 
member, the  concrete  surface  and  the 
aggregate  must  be  dry! 

Shelf  Life 

PCM-based  materials  have  a  guaran- 
teed shelf  life  of  six  months.  Shelf  life 
depends  on  the  storage  temperature  and 
on  how  the  purchaser  maintains  the  in- 
tegrity of  the  packaging  system.  Success- 
ful shelf  life  of  the  liquid  component 
materials,  with  proper  storage,  may  be 
as  long  as  eight  vears.  The  potency  of 
the  powder  component  is  relatively  easy 
to  restore. 

During  the  last  two  years  Silikal  has 


introduced  a  number  of  polymer  con- 
crete products.  A  few  U.S.  companies 
have  attempted  to  copy  some  of  these 
products  which  have  not  been  as  suc- 
cessful. The  company  asks  you  to  feel 
free  to  call  to  discuss  concrete  restora- 
tion and  industrial  flooring/coating  prob- 
lems. We  will  also  give  you  up-dated 
information  on  polymer  concrete  ma- 
terial systems  and  their  applications. 

Mr.   President,  Members  and  Guests 

For  the  final  Special  Feature  of  the 
1980  ARB&BA  the  following  report  on 
"Coatings"  will  be  given  by  Ken  Tator 
of  KTA — Tator  Inc.  Mr.  Tator  is  presi- 
dent of  KTA — Tator  Associates  Inc.  of 
Coraopolis,  Pa.,  near  Pittsburgh.  The 
firm  is  a  consulting  engineering  firm 
specializing  in  paints  and  protective 
coatings.  KTA — Tator  Associates  has  ap- 
proximately 29  employees,  and  provides 
consulting,  coating  inspection,  instru- 
ment sales,  testing  evaluation  and  ana- 
lvtical  laboratory  services  to  a  variety  of 
clients  in  industry,  nuclear,  government 
and  marine  industries. 

Ken  has  a  B.S.  in  Chemical  Engineer- 
ing from  Lafayette  College,  and  an 
M.B.A.  from  Columbia  University.  He  is 
a  Licensed  Professional  Engineer,  Cor- 
rosion Specialty.  He  is  a  member  of  Na- 
tional Association  of  Corrosion  Engi- 
neers, The  Steel  Structures  Painting 
Council  and  is  active  on  several  com- 
mittees. Mr.  Tator. 


Coatings 

By  KEN  TATOR 

KTA  -  Tator  Associates 


Ken  Tator 


Apply  Knowledge 
When  Applying  Paints 

Paint  application  is  the  oldest  and 
most  widespread  method  of  achieving  a 
protective  and,  usually,  decorative  finish 
for  industry.  The  range  of  substrates  to 
which  paints  are  applied  is  vast,  encom- 
passing metals,  plaster,  cement  and  con- 
crete. Furthermore,  an  often  confusing 
diversity  of  paints  and  coatings  are 
available  to  users  and  there  are  a  variety 
of  different  application  methods. 

A  proper  selection  program  will  do 
much  to  eliminate  the  confusion  asso- 
ciated with  choosing  the  "right"  paints. 
Substantial  benefits  can  result  from: 

1.  Proper    paint    selection    through 
testing. 

2.  Specifying  and  purchasing  paint 
on  a  percent  solids  basis. 

3.  Cleaning  and  priming  the  surface 
prior  to  erection. 


4.    Inspection   and  preventive  main- 
tenance. 

Proper  Paint  Selection 
Through  Testing 

One  paint  may  perform  better  than 
others  in  one  application,  worse  in  other 
exposures.  Laboratory  testing,  conduct- 
ed by  paint  manufacturers,  may  not 
identify  these  differences.  It  is  desirable 
to  set  up  a  field  test  program. 

Reputable  manufacturers  can  be  re- 
quested to  give  their  recommendations, 
or  a  consultant  asked  to  specify  test 
paints;  one  or  more  exposure  sites  can 
be  selected;  and  the  painted  test  panels 
exposed.  The  performance  of  the  panels 
is  regularly  reviewed  using  a  standard 
procedure.  New  samples  are  added  over 
a  period  of  time,  so  that  the  better  paints 
can  be  identified  and  written  into  future 
painting  specifications. 

Specifying  and  Purchasing  Paints 
On  a  Percent  Solids  Basis 

The  protective  ability  of  a  paint  coat- 
ing is  generally  a  direct  function  of  its 
thickness,  and  the  cost  of  a  coating  sys- 
tem is  generally  a  function  of  the  num- 
ber of  coats  required  to  give  the  neces- 
sary thickness.  Thus  it  is  essential  that 
paint  costs  be  considered  on  the  basis 
of  mils  per  square  foot  and  the  corre- 
sponding percent  of  solids  incorporated 
in  the  paint.  The  cheapest  paints  in 
terms  of  dollars  per  gallon  are  often  the 
most  expensive  in  terms  of  dollars  per 
mil  per  square  foot  applied. 

Cleaning  and  Priming  the  Surface 
Prior  to  Erection 

Approximately  one-third  of  the  costs 
of  surface  preparation  and  priming  steel 


138 


Coatings 


139 


structures  can  be  saved  by  doing  this 
prior  to  erection,  either  in  a  shop  or  at 
the  jobsite.  Touch-up  priming  and  finish 
coatings  can  then  be  applied  after  erec- 
tion. 

In  some  cases,  additional  savings  can 
be  realized  by  applying  the  entire  three- 
coat  system  in  a  paint  shop,  with  field 
touch-up  after  erection. 

Inspection  and 
Preventative  Maintenance 

It  is  essential  to  assure  that  the  sur- 
face preparation  has  been  thorough,  that 
the  coating  thickness  is  to  the  specified 
minimum,  that  the  painting  is  not  done 
under  sdverse  moisture  conditions,  that 
proper  equipment  is  used  and  so  forth. 

It  is  not  enough  to  have  an  engineer 
"look  it  over."  Painters  tend  to  cover 
their  surface  preparation  mistakes;  and 
without  proper  instrumentation  it  is  im- 
possible to  tell  whether  the  coating  has 
for  example,  3  mils  thickness  or  15  mils. 
{See  Coating  Instruments,  Appendix  I) 

Periodic  inspection  of  painted  sur- 
faces for  areas  that  are  just  beginning  to 
rust  and  show  failure,  and  the  touch-up 
painting  of  these  areas  can  prolong  the 
life  of  a  protective  paint  system  for  12- 
15  years  or  more. 

The  Performance  and  Formulation 
Requirements  of  A  Paint  System 
Are  Dependent  on   Both  the 
Substrate  and  Its  Intended 
Interaction  with  the 
Environmental  Surroundings 

Table  I  lists  the  various  types  of  in- 
dustrial paint  and  their  characteristics. 
(See  Appendix  II) 

Despite  the  Various  Types  of 
Paints  and  Their  Applications, 
All  Paints  Are  Basically  the  Same 

All  paints  contain  a  liquid  polymeric 
or  resinous  material  known  as  a  binder. 
It  is  this  component  which,  after  con- 
version to  a  solid  through  the  paint's 
drying  process,  provides  the  surface  film 


with  adhesion,  flexibility,  toughness  and 
durability. 

Paints  also  contain  finelv  dispersed 
solid  materials  called  pigments.  A  major 
function  of  a  pigment  is  to  provide 
color  and  opacity  for  the  paint  film.  Cer- 
tain types  of  pigment  improve  film  dura- 
bility and  provide  corrosion  resistance 
for  metal  substrates.  In  addition,  other 
components  are  usually  incorporated 
into  paints  to  modify  their  basic  charac- 
teristics. Typical  additives  are  extenders, 
driers  and  fungicides.  Solvents  are  also 
included  in  order  to  control  the  appli- 
cation process  and  to  modify  the  drying 
characteristics. 

Paints  may  be  classified  on  the  basis 
of  the  type  of  pigment,  by  the  resin 
binder,  or  by  its  service  application 
(e.g.,  resistant  to  moisture).  A  much 
more  basic  paint  classification  system  is 
listed  in  Table  II,  this  system  categorizes 
paints  solely  on  their  physical  function. 
After  all,  the  object  of  painting  is  to 
interpose  a  film  between  the  substrate 
and  its  environment.  This  is  normally 
achieved  by  the  application  of  a  paint 
system  comprising  a  number  of  coats  of 
paint,  each  one  formulated  to  import 
certain  characteristics  to  the  overall 
system. 

How  Coatings  Protect 

Corrosion-resistant  coatings  protect  in 
almost  all  cases  by  a  combination  of  two 
mechanisms:  (1)  by  acting  as  a  physical 
barrier  to  exclude  the  environment,  and 
(2)  by  containing  reactive  materials 
(usually  pigments)  that  solubilize  or  re- 
act in  a  manner  that  inhibits  corrosion, 
or  slows  the  binder  aging  characteristics. 
A  classic  example  of  a  barrier  protection 
would  be  a  clear  shellac  or  varnish  coat- 
ing, and  a  good  example  of  the  reactive 
type  coating  would  be  the  sacrificial 
zinc-rich  primers,  or  coatings  containing 
chromate  pigments. 

Why  Coatings  Fail 

Coatings  fail  for  a  number  of  reasons. 
Generally,  however,  the  reasons  for  fail- 
ure can  be  categorized  as  environmental 
(Continued  on  page   146) 
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APPENDIX  I  —  INSPECTION   INSTRUMENTS 


WET  FILM  GAGES 

Estimate     Dry     Film 
Thickness      Before 
Coating  Dries. 
NORD50N  -  790  - 
Feature;    Quick,    ae 


PLASTIC   SHIMS 


color  coded  I 


For  Use  in  Calibrating  Magnetic  Gages. 
U.S.     NATIONAL    BUREAU    OF 
OARDS   CERTIFIED    THICKNESS 
BBATiON    STANDARDS    -    Descr 


1 

Oescrrptton:  Plastic  thickness  shims  are  used 

I 

to    calibrate    magnetic    puli-ofl    and    fixed 

1 

prone   dry    film   thickness  gages.   Thickness 

s.                1 

shims   are   available    individually    or  in  sets. 
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Measure*  V:  <e^n 
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APPENDIX    II 

TABLE  I 

THE    KINDS    OF    INDUSTRIAL    PAINT    AND    THEIR    CHARACTERISTICS 
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(Continued  from  page   139) 

effects  (moisture  and  oxygen  transmis- 
sion through  the  film,  solvent  resistance, 
and  chemical  resistance  (and  application 
effects  (surface  preparation  and  coating 
thickness). 

Improper  Application,  or 
Mindless  Neglect,  Is  the 
Cause  of  Roughly  80%  of  All 
Premature  Coating  Failures 

It  is  one  thing  to  obtain  a  good  paint- 
ing specification,  but  quite  another  to 
insure  that  the  paint  system  was  applied 
in  accordance  with  the  specification.  Un- 
fortunately, quality  control  is  perhaps 
the  most  important  single  factor  in  coat- 
ing life  and  one  which  is  most  neglected 
by  industrial  users. 

A  planned  painting  maintenance  ap- 
proach can  lengthen  the  protective  life 
of  a  coating  system  and  reduce  prema- 
ture failure.  It  should  utilize  good  record 
keeping  procedures,  an  active  painter 
education  program  and  scheduled  peri- 
odic inspection  and  touch-up  painting. 

Do  Not  Overlook  the  Painters 

The  training  of  painters  is  also  very 
important.  Painters  should  not  just  be 
told  to  paint  an  item;  they  should  be 
applied  at  a  certain  thickness  and  under- 
stand the  importance  of  proper  surface 
preparation.  A  brief  training  program, 
conducted  by  someone  other  than  their 
foreman  will  often   answer  many   ques- 


tions. Psychologically,  the  painter  will 
realize  the  importance  of  his  job  and  the 
fact  that  his  company  is  concerned  with 
proper  painting.  The  end  result  cannot 
help  but  to  provide  better  individual 
workmanship  and  ultimate  savings. 

BIBLIOGRAPHY 

1.  Concise  Paint  Technology,  I.  Boxall 
and  J.  A.  Von  Fraun  Lofer,  Chemi- 
cal Publishing,  New  York  (1977). 

2.  Testing  of  Organic  Coatings,  Nor- 
man I.  Gaynes,  Noyes  Data  Corpo- 
ration, Parkridge,   N.   J.   (1977). 

3.  Chemical  Engineering,  '"'Protective 
Coatings,"  Kenneth  B.  Tator,  Mc- 
Graw  Hill  (October  12,  1977). 

4.  Chemical  Engineering,  "Engineered 
Painting  Pays  Off,"  Kenneth  B.  Ta- 
tor, McGraw  Hill  (December  27, 
1971). 

5.  Corrosion  Engineering,  "Paint  Wise- 
ly to  Save  Plant  Dollars,"  Kenneth 
B.  Tator,  Canada  (March,  1971). 

President  Gould:  Thank  you  Mr. 
Hobbs,  Mr.  Grove,  and  Mr.  Tator  for 
presenting  most  timely  construction  and 
maintenance  projects  with  readily  usable 
facts  and  guide  lines. 

This  concludes  today's  program.  Re- 
member the  REMSA  banquet  tonight. 
We  will  convene  in  the  Regency  Room 
"A"  tomorrow  morning  at  8:30.  At  the 
close  of  the  session  tomorrow,  a  draw- 
ing will  be  held  for  door  prizes. 


TABLE    II 

THE   PHYSICAL   FUNCTIONS  OF    PAINTING   MATERIALS 

Fillers   and   Stoppers — Paste    like    materials.,    normally    highly   pigmented,    used   to    fill    im- 
perfections (fillers)  and  to  eliminate  surface  defects  prior  to  painting  operations  (stoppers). 

Sea|ers Low  viscosity   materials  whose   primary   function   is  to   penetrate   and   seal    porous 

surfaces  such  as  cement  and   plaster.    In   certain   situations   they   may   be   used   instead   of 
primers. 

Primers The  first  coats  applied  to  new  surfaces  or  to  old  cleaned  surfaces,   prior  to  the 

application    of    the    finishing    system.    Primers    are    specifically    formulated    for    particular 
substrates.  All  primers  must  possess  good  adhesion  on  the  substrate. 

Undercoats— Pigmented    paint    applied    after   sealing    and    for    priming    of   a    surface,    but 
prior   to   the   application   of   the    finishing   coats. 

Finishes The  final  coat  of  the  paint  system  is  formulated  to  provide  both  high  durability 

and  aesthetic  value  in   the  proposed  service  environment. 


WEDNESDAY  MORNING 


September  17,  1980 


NEW  OFFICERS:  Left  to  right,  J.  W.  Chambers,  President;  R.  C.  McMaster,  Sr.  Vice-Presi- 
dent; W.  R.  Hyma,  Jr.  Vice-President;  Ann  Wilson,  Secretary;  O.  C.  Dens,  Jr.  Vice- 
President;  O.   D.  Anthony,  Director;  J.  T.   Kapp,   Director. 


President  Gould:  The  meeting  will 
come  to  order.  Good  morning  members 
and  guests.  Welcome  to  the  closing  ses- 
sion of  our  85th  Annual  Conference. 
Will  the  officers  and  directors  please 
come   forward  to   be   seated. 

The  total  registration  is  789. 

There  are   124  ladies  registered. 

The  following  reports  provide  infor- 
mation concerning  the  business  affairs 
of  our  Association.  If  you  have  a  ques- 


tion regarding  a  specific  report,  please 
hold  your  questions  until  all  reports 
have  been  presented.  We  will  then  at- 
tempt to  answer  your  questions. 

On  Monday  afternoon  during  the  in- 
troduction of  our  officers  and  directors, 
Mrs.  Ann  Wilson,  our  secretary,  was  un- 
able to  be  present.  It  is  therefore  a  great 
pleasure  to  present  her  at  this  time. 

Mrs.  Wilson,  will  you  please  present 
your   report. 


Secretary's  Report 

Report  of  Membership  for  Period  October  1,  1979  to  September  1,  1980 

ACTIVE  MEMBERS 

Total  Active  Members  October  1,  1979  401 

New  Active  Members  since  10/1/79  38 

Reinstated — paid  back  dues  2 

Transferred  from  Associate  1 

442. 
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Less:  Transferred  to  Life   3 

Transferred  to  Associate  1 

Resigned    14 

Reported  deceased  2 

Dropped  for  non-payment  11  31 

TOTAL  ACTIVE  MEMBERS  411 

ASSOCIATE  MEMBERS 

Total  Associate  Members  10/1/79  82 

New  Associate  Members  since  10/1/79  13 

Transferred  from  Active  1 

96 

Less:  resigned  account  retirement   2 

Dropped  for  non-payment  7 

Transferred  to  Active   1 

Transferred  to  Life  1  11 

TOTAL  ASSOCIATE  MEMBERS  85 

LIFE  MEMBERS 

-Total  Life  Members  10/1/79  : : 149 

Transferred  from  Active  3 

Transferred  from  Associate  ' 


Less:  Reported  deceased  6 


Dropped  by  request 


153 


1  7 


TOTAL  LIFE  MEMBERS 146 

HONORARY  MEMBERS 

Total  Honorary  Members   10/1/79  1° 

TOTAL  MEMBERSHIP— ALL  CLASSES— September  1,  1980  .....         652 

Last  Year:  Active  401 

Associate  82 

Life  149 

Honorary  10 

642 

President  Gould:  Thank  you,  Mrs.  Wilson.  Mr.  Armstrong  will  you  please  present 
the  Treasurer's  report. 

Treasurer's  Report 

Period  September  1,  1979  to  August  31,  1980 
Checking  Account  Balance  August  31,  1979  $     1,446.47 


Business  Session  149 


RECEIPTS: 


Dues  $  2,921.10 

1978  Advertising    14,717.14 

1977   Advertising   121.76 

Transfer  of  funds  from  S/L  6,251.18 

Sale  of  Brief  Gases  44.00 

1979  Advertising    765.01 

1977  Proceedings  10.00             24,830.19 


$  26,276.66 


DISBURSEMENTS: 


Salaries  (Secretary  &  Assistant)  4,439.20 

FICA    (On    payroll)    272.16 

Office  rent,  telephone,   etc 525.40 

Postage    939.08 

Office   Supplies   101.72 

1977  Advertising  APC)   55.76 

1978  Advertising  (APC)   6,025.41 

1979  Advertising  (APC)   291.72 

Membership    certificates    167.08 

1979    Conference    Expense    1,319.45 

1978    Proceedings    - 5,935.76 

State  of  Illinois  —  Unemployment  Tax 10.89 

Executive    Board    Meetings    1,077.76 

Brief    Cases 3,273.40 

Printing   &    Stationery 661.06 

Federal  Unemployment  Tax  15.12 

Contributions 600.00 

Miscellaneous    208.00           .  25,918.97 


CHECKING  ACCOUNT  BALANCE— August  31,  1980  $  357.69 

Homewood  Federal  S/L  Assn.  (5%*)    108.56 

Homewood  Federal  S/L  Assn.   (6%%  8/29/80)  6,107.61 

Homewood  Federal  S/L  Assn.  <6%%  8/2/82) 2,287.59 


,861.45 


Balance  8/31/79— $15,658.98 


President  Gould:  Thank  you,  Mr.  Armstrong.  Mr.  E.  R.  Schlaf,  Chairman  of  the 
Auditing  Committee  will  now  present  the  results  of  the  audit  by  his  committee. 


Report  of  Auditing  Committee 

September  4,  1980 

TO  MEMBERS  OF  THE  AMERICAN 

RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION 
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Gentlemen: 

The  undersigned  have  examined  the  books  of  the  Secretary  and  report  of  the 
Treasurer  for  the  period  from  September  1,  1979  to  August  31,  1980  inclusive  and 
have  found  them  to  be  correct  as  of  the  latter  date. 

Respectfully  submitted, 
E.  R.  Schlaf,  Chairman 
H.  F.  Lucas 
H.  M.  Wilson 

President  Gould:  Thank  you,  Mr.  Schlaf.  You  have  heard  the  reports  of  our  Sec- 
retary, Treasurer  and  Auditing  Committee.  Is  any  discussion  to  be  held  regarding 
these  reports?  If  not,  I  entertain  a  motion  that  the  reports  be  accepted  as  given. 
Do  I  hear  a  second?  It  has  been  moved  and  seconded  that  the  reports  be  accepted. 
All  in  favor  Aye — oppose  No.  The  motion  is  carried  and  the  reports  are  accepted. 

Paul  Saletnik,  Chairman  of  the  Resolutions  Committee  will  give  the  committee 
report. 


Report  of  Resolutions  Committee 

MR.  PRESIDENT,  as  a  token  of  appreciation  for  the  time  and  effort  certain 
individuals  and  organizations  have  contributed  to  make  this,  the  85th  Meeting  in 
the  90th  year  of  the  American  Railway  Bridge  &  Building  Association  an  outstand- 
ing success,  the  resolutions  committee  presents  the  following  resolutions: 

BE  IT  HEREBY  RESOLVED  that  the  thanks  of  the  Association  be  extended 
to  Rev.  LeRoy  Cronkhite  II,  Pastor,  Central  Church,  Chicago,  who  was  so  kind  to 
come  among  us  and  invoke  the  blessing  for  spiritual  assurance. 

BE  IT  FURTHER  RESOLVED  that  the  thanks  of  the  Association  be  ex- 
pressed to  the  prominent  speakers  who  gave  of  their  time  and  so  capably  shared 
their  knowledge  and  counsel  with  us,  especially,  A.R.E.A.  President,  M.  Rougas; 
REMSA  President,  Owen  Buscho;  REMSA  first  vice  president,  C.  L.  Coy;  Mr.  R. 
L.  Richmond,  vice-president-operations,  Union  Pacific  R.R.;  Mr.  Brad  Purinton  for 
his  presentation  on  "Reinforced  Earth";  Dr.  Karel  Klima  and  Mr.  Robert  H.  Bauer 
from  the  U.S.  D.O.E.;  Mr.  G.  R.  MacNiece,  chief  engineer,  National  Railways  of 
Mexico;  Mr.  Tracy  Kelly,  president,  American  National  Bank;  J.  (Jack)  Burke,  mgr., 
Railroad  Products,  CF&I  Steel  Corporation;  Ms.  Yvonne  Method- Walker,  manage- 
ment development  officer,  Union  Pacific;  D.  A.  Bessey,  asst.  chief  engr.  structures, 
Milwaukee  Road;  Mr.  J.  C.  Hobbs,  chief  engr.,  Richmond,  Fredericksburg  &  Poto- 
mac; Mr.  Ken  Tator  of  Ken  Tator  Associates. 

BE  IT  FURTHER  RESOLVED  that  our  thanks  be  expressed  to  Mrs.  D.  G. 
Gale  and  Mrs.  D.  C.  Gould  and  their  committees  for  their  efforts  in  arranging  reg- 
istration and  entertainment  for  our  wives  and  to  the  untiring  efforts  of  the  ladies 
who  assisted  with  registration. 

AND,  BE  IT  FINALLY  RESOLVED  that  the  Association  express  its  thanks 
to  its  chairmen  and  their  committees  for  their  work  in  preparing  the  reports  which 
were  presented  at  the  meeting,  also  to  the  Railway  companies  who  provided  as- 
sistance at  the  Registration  desk;  to  REMSA  and  all  its  members  for  the  fine  ban- 
quet we  enjoyed  last  evening  and  as  well  as  to  the  members  of  our  executive  com- 
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mittee  and  to  our  President  Mr.  D.  C.  Gould,  who  has  spent  so  much  of  his  own 
time  and  effort  in  guiding  the  affairs  of  our  Association  over  the  past  year. 

MR.  PRESIDENT,  we  recommend  these  resolutions  be  made  a  part  of  the 
official  record  of  this  association  and  that  copies  be  presented  to  all  concerned 
parties. 

Respectfully  submitted, 
Paul  H.  Saletnik,  Chairman 

President  Gould:  Thank  you,  Mr.  Saletnik.  I  now  call  Mr.  Gunkle  to  the  rostrum 
to  give  the  report  of  the  Necrology  Committee. 


Report  of  Necrology  Committee 

To  the  President  and  Members  of  the 

AMERICAN  RAILWAY  BRIDGE  &  BUILDING  ASSOCIATION: 

It  is  with  grief  and  regret  that  we  report  the  known  loss  of  eight  (8)  members 
through  death  during  the  past  year.  It  is  possible  that  other  members  have  passed 
away  during  the  year  of  whom  we  have  no  information.  If  you  know  of  any,  please 
report  their  names  to  the  Secretary.  The  following  have  been  reported  since  our 
last  Annual  Conference  in  September  1979. 


Active  Members 

Title-Railroad-Location 

Joined 

Deceased 

J.  L.  Hartley 

Master  Carpenter 
Seaboard  Coast  Line 
Atlanta,    Ga. 

1968 

1980 

M.  B.  Miller 

Asst.  Engr.  Standards 
ConRail 
Philadelphia,   Pa. 

1968 

1980 

Life  Members 

P.  L.  Koehler 

Div.  Supt. 
Chessie  System 
Huntington,  W.  Va. 

1938 

1980 

A.  S.  Krefting 

Chief  Engineer 
Soo  Line 
Minneapolis,   Mn. 

1935 

1975 

F.  O.  McGrew 

Chief  Carpenter 
C.M.S.P.&P. 
Delphi,   Ind. 

1948 

1980 

D.  H.  McKibben 

Engineer  Structures 
ConRail 
Pittsburgh,  Pa. 

1951 

1979 
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B.  F.  Manley 

W.  R.  Meeks 
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B.&B.  Supvr. 

Pacific  Electric  Rwy.   Co. 

Los  Angeles,  Ca. 

B.&B.   Supvr. 

Missouri  Pacific  R.R.  Co. 

Lincoln,   Nebr. 


1943 


1942 


1979 


1979 


Respectfully  submitted, 
W.  J.  Gunkle,  Chairman 


President  Gould:  Thank  you,  Mr. 
Gunkle.  In  remembrance  of  these  mem- 
bers, let  us  stand  in  a  moment  of  silence. 

(Pause) 

The    nominating    committee    is    com- 


posed of  the  five  most  recent  Past  Presi- 
dents. I  ask  Mr.  Sturm,  Chairman  of  the 
Nominating  Committee  to  please  come 
forward  to  present  the  selection  of  the 
committee  for  officers  and  directors  to 
serve    for   the    coming   year. 


Report  of  Nominating  Committee 

Mr.  Sturm:  The  Nominating  Committee  of  the  American  Railway  Bridge  and 
Building  Association  respectfully  submits  to  the  membership  the  following  slate  of 
candidates  for  officers  and  directors  of  the  Association. 

For  Directors  for  Terms  expiring  in  1983 — 
O.  D.  Anthony,  Asst.  Chief  Engineer 
Bangor  and  Aroostook  Railroad 
J.  T.  Kapp,  Structural  Inspector,  ConRail 
D.  J.  Lewis,  Designer,  Illinois  Central  Gulf  Railroad 

For  Treasurer — 

W.   F.   Armstrong,  Engineer  Buildings 
Chicago   and   Northwestern   Railroad 

For   Secretary — 

Mrs.  Ann  Wilson 

For  Junior  Vice  Presidents — 

O.  C.  Denz,  Supervisor  Building  Maintenance,  Milwaukee  Road 
W.  R.  Hyma,  Bridge  Engineer  System,  Santa  Fe 

For  Senior  Vice  President — 

R.  C.  McMaster,  Manager  Facilities  and  Structures 
Bessemer  and  Lake  Erie  Railroad 

Advancing  to  President  according  to  Article  6  of  the  Constitution  is  J.  W. 
Chambers,  Bridge  Construction  Engineer,  Missouri  Pacific  Railroad. 

Mr.  President,  it  is  the  recommendation  of  the  Nominating  Committee  that 
this  slate  of  candidates  be  elected  for  the  terms  specified. 
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President  Gould:  Anv  nominations 
from  the  floor?  Since  no  additional  nom- 
inations have  been  made,  I  entertain  a 
motion  to  elect  the  slate  as  presented, 
unanimously.  Motion  has  been  made 
Do  1  hear  a  second?  Those  in  favor  in- 
dicate by  saying  Aye — Oppose  No.  The 
motion  is  carried. 

Will  the  new  officers  please  come  for- 
ward. You  are  now  duly  installed. 


Gentlemen,  here  are  your  Associa- 
tion's officers  for  the  coming  year. 

Mr.  W.  R.  Hyma  will  please  come 
forward  to  introduce  the  Chairman  of 
Special   Subjects   Committee    #3. 

Mr.  Hyma:  Mr.  J.  T.  Kapp,  Project 
Engineer,  ConRail,  of  West  Chester, 
Pennsylvania,  will  speak  on  the  subject 
of  "The  Selection  of  Materials  for 
Building   Finishes." 


The  Selection  of  Materials  for  Building  Finishes 


REPORT  OF  SPECIAL  COMMITTEE  NO.  3 

COMMITTEE— J.  T.  Kapp,  Chairman,  proj.  engr.,  ConRail;  R.  M.  Ovelman, 
Vice  Chairman,  mgr.  arch,  dsgn.,  Amtrak;  0.  D.  Anthony,  asst.  ch.  engr.  br.  & 
struct.,  Bangor  &  Aroostook  R.R. ;  A.  S.  Dresden,  tech.  field  adv.,  Maco  Coatings, 
Inc.;  J.  G.  Robertson,  mgr.  engrg.  dsgn.,  B.&L.E.  R.R.  Co.;  E.  E.  Runde,  (Ret.), 
E.  Dubuque,  111.;  P.  Saletnik,  asst.  engr.  bldgs.,  C.&N.W.  Transportation  Co.;  W. 
C.  Sturm,  sr.  proj.  engr.,  E.J.&E.  Rwy.  Co. 


The  choices  a  company  makes  when 
selecting  materials  for  the  betterment 
of  an  existing  building,  or  the  construc- 
tion of  a  new  facility,  can  return  to 
haunt  both  the  owner  and  the  occupant 
in  future  years.  Which  material  will  last 
the  longest  while  retaining  its  original 
aesthetic  value?  Maintenance,  insulat- 
ing values  and  guarantees,  all  relate  to 
the  main  thought  in  an  architect's  mind 
when  he  specifies  a  material  for  any 
project:  which  selection  will  achieve  the 
lowest  total  capital  outlay  over  a  given 
period  of  years,  while  creating  an  en- 
vironment typical  of  the  building  usage? 

The  designer  relies  on  the  past  per- 
formance of  previously  specified  mate- 
rials and  the  manufacturer's  information 
concerning  new  products.  In  addition, 
the  availability  of  materials,  the  geo- 
graphical locale  and  function  of  the 
building  play  important  roles  in  his  de- 
cision. Owners  must  be  concerned  with 
capital  available  and  the  work  force  in- 
volved with  the  construction. 

The  observations  that  follow  will  re- 
flect  certain   parameters  that  affect  the 


J.  T.  Kapp 

selection  of  the  materials  used  for  con- 
struction that  today's  society  demands. 
The  carefree  attitude  of  both  the  pub- 
lic and  the  owner's  workers  requires  a 
material  capable  of  withstanding  van- 
dalism and  hard  industrial  usage. 

To   better   demonstrate  the   best  use 
of  a  material,  railroad  facilities  can  gen- 
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erally  be  established  in  three  major 
areas:  operational,  administrative  and 
public.  Operational  facilities  would  in- 
clude those  used  for  the  maintenance 
and  repair  of  rolling  stock  and  com- 
pany equipment,  towers,  warehouses 
and  welfare  building.  The  administra- 
tive group  would  include  offices  and 
computer  centers.  The  public  group 
would  cover  city  sales  offices,  freight 
terminals  and  stations. 

Operational 

Of  the  three  groups  chosen,  the  oper- 
ational buildings  are  where  the  real 
work  of  keeping  a  railroad  moving  takes 
place.  For  this  reason,  it  is  important 
that  these  structures  be  equally  quali- 
fied to:  (1)  withstand  rough  usage,  and 
(2)  produce  an  environment  conducive 
to  work. 

A  wide  selection  of  materials  is  avail- 
able for  exterior  walls,  including  con- 
crete, masonry  units  and  brick.  Metal 
siding  of  varying  types  can  be  used  but 
should  be  kept  at  least  eight  feet  above 
any  horizontal  work  area.  Impact  forces 
can  cause  damage  to  both  the  siding 
and  interior  support  columns,  and  addi- 
tionally, rusting  will  occur  in  any  areas 
where  water  is  used  and  the  metal 
building  comes  in  its  contact. 

Concrete  Used  in  Different  Ways 

Concrete  can  be  used  in  several  dif- 
ferent ways  including  cast-in-place  and 
pre-fabricated  panels.  Cast-in-place  con- 
crete limits  the  owner  to  natural  color 
unless  an  additive  is  used  when  mixing. 
The  painting  of  concrete  should  be 
avoided  to  prevent  unsightly  peeling 
and  the  continual  upkeep. 

The  pre-cast  units  consist  of  rein- 
forced concrete  with  a  decorative  fac- 
ing. A  unit  is  used  to  face  buildings  and 
can  be  anchored  to  both  steel  and  con- 
crete. These  units  can  be  erected  dur- 
ing cold  weather  with  the  joints  between 
units  being  filled  with  an  elastometric 
material  in  wanner  weather.  The  use  of 
these  units  is  made  economical  by  mass- 


production  methods  that  reuse  the  same 
form-work. 

Masonry  Units 

Masonry  units  are  excellent  for  oper- 
ational buildings  because  they  are  eco- 
nomical, durable,  allow  for  sound  con- 
trol, have  a  good  fire  rating  and  can  be 
installed  rapidly.  They  can  be  obtained 
in  various  colors  to  make  a  better  work 
environment  and  eliminate  the  need  for 
painting  or  other  surface  treatments.  In 
areas  where  dirt  or  oil  splashes  cannot 
be  prevented,  a  dark  color  block  is  the 
most  practical. 

Hollow  and  solid  block  are  used  for 
exterior  walls  depending  on  the  amount 
of  weight  to  be  supported  and  the 
weight  factor  of  the  wall  itself.  Block 
walls  are  limited  in  the  distance  be- 
tween lateral  supports  as  well  as  the 
height  of  the  building.  A  12-inch  hollow 
block  wall  cannot  exceed  35  feet  with- 
out additional  supports.  Time  must  be 
taken  to  place  conduits  and  loose  insu- 
lation or  polyurethane  inserts  in  the  wall 
as  it  is  being  laid  unless  factory  in- 
stalled inserts  are  used. 

Concrete  block  does  provide  a  water- 
tight outer  surface  when  a  sealer  coat 
or  silicone  penetrant  and  compatible 
paint  are  applied.  Without  the  proper 
application  of  these  sealers,  water  will 
penetrate  normal  block. 

A  splitblock  masonry  unit  is  an  ideal 
outer  "surface  in  rough  usage  areas  be- 
cause the  block  maintains  its  aesthetic 
value  even  when  damaged.  The  user  of 
this  block  must  inspect  them  for  uni- 
formity or  an  uneven  surface  will  re- 
sult. Color  selection  is  also  limited  de- 
pending on  the  locale. 

Another  type  of  block  is  the  ground- 
face  masonry  unit.  The  exposed  faces 
are  ground,  polished  and  sealed  with 
three  coats  of  a  resin  base  acrylic  which 
is  absorbed  by  the  block.  The  block 
shown  has  a  face  of  8"  x  16"  with  a 
vertical  score  for  an  effective  8"  x  8" 
face.  The  surface  is  resistant  to  stain 
and  water  and  acts  as  both  an  inner  and 
outer  surface  for  this  tower. 
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Block  Best  for  Interior  Walls 

Non-loading  bearing  block  is  the  best 
material  for  interior  walls  because  of  its 
durability.  Drvwall  should  be  avoided 
in  operational  buildings.  When  it  is 
used,  a  durable  wainscot  such  as  ply- 
wood or  steel  plates  is  required.  If  re- 
duced maintenance  forces  are  a  major 
concern,  epoxy  paint  provides  years  of 
service  at  an  expensive  price.  To  reduce 
its  cost,  a  six-foot  wainscot  is  recom- 
mended with  the  use  of  semi-gloss  paint 
above.  In  no  case  should  a  flat  paint  be 
used.  Light  colors  are  preferable  for  in- 
terior walls  as  thev  provide  a  more  re- 
flective surface  for  lighting. 

Concrete  Best  for  Floors 

The  best  material  for  the  floor  is  con- 
crete. Technical  advances  in  admixtures 
have  produced  chemicals  capable  of: 
(1)  restricting  oil  penetration,  and  (2) 
hardening  the  surface  to  prevent  "dust- 
ing" and  nicks  or  chips  caused  by 
dropped  tools  and  equipment.  Other 
systems  such  as  wood  block  and  com- 
position floors  are  available  but  their 
use  is  inhibited  by  high  cost  and  lower 
durability. 

The  materials  discussed  previously  ap- 
ply to  most  ooerational  buildings  except 
for  two  specific  applications: 

Welfare  Facility  Ceilings — A  more 
finished  area  is  required  to  provide  a 
different  atmosphere  from  the  normal 
work  area.  Noise  control  is  important 
and  both  of  these  objectives  can  be 
accomplished  through  the  use  of  ac- 
coustical  lay-in  ceilings.  Rigid  mate- 
rial in  lieu  of  batt  type  should  be  used 
for  durability-  A  heavily  textured  ma- 
terial will  collect  dirt,  dust,  and  ni- 
cotine stains,  and  should  be  avoided. 
Toilet  ceilings  should  be  a  hard  fin- 
ished material  such  as  dry-walls. 
Acoustical  tile  will  absorb  odors. 
Toilet  Walls  and  Floors — Ceramic 
tile  is  a  must  for  walls  and  floors  to 
prevent  odors.  Epoxy  wall  and  floor 
coatings  require  periodic  resurfacing 
every  ten  years.  Quarry  tile  should 
not  be  used  because  it  also  is  an  ab- 


sorbative.  Where  water  damage  can 
occur,  an  epoxy  grout  should  be  used 
with  the  ceramic  tile. 

Toilet  stalls  should  be  either  stain- 
less steel  or  baked-on  porcelain  en- 
amel to  avoid  rusting. 

Vinyl  asbestos  tile  floors  are  eco- 
nomical and  afford  an  easily  main- 
tained floor  surface.  Quarry  tile  of- 
fers the  best  long  term  value  because 
of  its  durability  and  resistance  to 
grease  stains,  but  has  a  high  initial 
cost. 

Administrative 

The  use  of  materials  in  administra- 
tive facilities  is  dictated  by  the  com- 
pany's public  image  and  the  future  de- 
velopment of  a  building.  The  flexibility 
to  expand  is  essential. 

Although  the  materials  used  for  ex- 
terior walls  in  operational  buildings  can 
be  extended,  they  require  a  major  re- 
construction in  some  cases.  Curtain  walls 
of  wood  and  metal  are  a  choice  which 
can  be  modified  more  easily. 

In  the  past  wood  was  inexpensive, 
abundant  and  could  easilv  be  shaped  by 
field  forces.  Its  drawbacks  included  the 
maintenance  required  to  protect  any  ex- 
posed surfaces,  insect  infestation,  and 
susceptibility  to  fire  and  water  pene- 
tration. Today,  better  wood  treatments 
and  preservatives  have  overcome  these 
problems. 

Wood  is  also  being  used  to  shingle 
the  exterior  of  buildings  with  a  struc- 
tural steel  frame.  By  providing  a  sur- 
face which  will  accept  the  shingles  and 
which  can  be  readily  attached  to  the 
steel  framework,  a  curtain  wall  can  be 
constructed  which  carries  no  load  but 
has  the  principal  function  of  keeping  the 
wind  and  weather  out  of  a  structure. 
Number  one,  extra  clear  white  cedar 
shingles,  6"  in  length  and  with  a  5"  ex- 
posure, were  given  a  factory  applied  pre- 
servative and  two  coats  of  exterior  stain 
upon  the  completion  of  their  installa- 
tion. This  material  was  selected  because 
of  its  ease  of  installation  and  an  antici- 
pated life  expectancy  of   15  years. 

Curtain  walls  are  not  limited  to  wood 
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but  are  used  extensively  with  metal 
sidings.  But  the  metal  sidings  on  older 
buildings  have  presented  problems 
through  poor  appearance  and  by  not 
being  weather-tight.  Stiffer  corrugations, 
thicker  gages,  interlocking  ribs  and  bet- 
ter coatings  with  guarantees  of  20  years 
have  contributed  to  make  a  product 
that  is  both  lasting  and  versatile. 

Building   Codes    Dictate 
Materials  Used 

Local  building  codes  often  dictate 
both  the  thickness  and  type  of  mate- 
rial used  in  siding  because  of  fire  resis- 
tance. Snecifications  for  siding  dictate 
that  all  fasteners  be  concealed  and  non- 
corrosive,  that  the  panels  be  installed 
full  length  with  no  splices,  and  that  the 
lay-out  around  all  openings  be  sym- 
metrical. Most  panels  can  be  installed 
by  the  owner's  forces,  but  a  factory  au- 
thorized installer  is  usuallv  required 
when  the  work  is  contracted.  Detailing 
provided  by  the  manufacturer  has  prov- 
en to  be  watertight  and  quite  satisfac- 
tory when  used  with  the  proper  flash- 
ing; or  caulking.  Requirements  for  the 
siding  usuallv  include  a  manufacturer, 
with  alternates,  a  typical  cross-section, 
and  a  choice  of  aluminum,  steel,  aggre- 
gate, or  various  sandwich  panels. 

Exterior  Walls 

Sandwich  panels  are  pre-fabricated 
curtain  walls  with  an  acoustical  insula- 
tion core  placed  between  thin,  light- 
weight facing  and  back  materials  to 
which  the  siding  is  attached.  This  pro- 
vides better  insulating  properties  than 
normal  siding  which  uses  a  dead  air 
space  or  insulating  material  placed 
against  the  exposed  wall  as  a  backup. 
The  edges  of  sandwich  panels  are  sealed 
except  for  small  holes  which  act  as  a 
release  for  the  sizeable  vapor  pressure. 
The  panels  are  attached  to  the  main 
structural  steel  and  secondary  framing 
members  with  connections  that  allow  for 
the  difference  in  expansion  and  contrac- 
tion at  points  of  support  with  the  ad- 
joining steelwork.   Electrical  wiring  and 


ductwork  must  be  detailed  by  the  owner 
before  placing  his  order.  This  allows  for 
complex  connections  which  usually  re- 
quire a  contractor  experienced  with 
sandwich  panel  construction.  In  addi- 
tion, special  detailing  is  needed  for  a 
weathertight  seal.  This  system  is  some- 
what inflexible  if  future  additions  are 
being  considered  because  of  the  detail- 
ing mentioned  previously. 

A  typical  reinforced  aluminum  panel 
would  consist  of  a  polyurethane  core  be- 
tween two  sheets  of  aluminum  with 
1/8"  thick  cement  asbestos  board  in- 
serted between  the  core  and  the  alum- 
inum material.  These  panels  are  then 
factory  installed  in  a  wall  system  and 
retained  bv  an  aluminum  bead  with  a 
color  coordinated  silicone  caulk  used  to 
seal  between  the  bead  and  panel.  Other 
outside  materials  include  aggregate  set 
in  an  epoxy  matrix  and  porcelain  enamel 
which  comes  with  a  ten-year  warranty. 

Interior  Walls 

For  the  interior  walls  of  administra- 
tive buildings,  drywall  on  steel  studding 
is  perhaps  the  best  material.  Drywall  is 
economical,  easily  removed  for  renova- 
tions and  with  the  proper  covering, 
maintains  an  unmarred  surface.  Corner 
guards  are  a  necessitv  where  mail  or  de- 
livery carts  are  used.  The  use  of  vinyl 
wall  coverings  with  a  protective  coating 
makes  an  excellent  surface  for  both  of- 
fices and  corridors.  A  semi-gloss  should 
be  used  when  painting  interior  walls. 
Flat  paint  is  easily  marred  in  normal 
use  and  is  extremely  difficult  to  clean. 

Open-space  wall  systems  are  used  in 
manv  offices.  Partitions  of  a  five  or  six- 
foot  height  are  used  to  make  better  use 
of  lighting  and  central  heating  and  air- 
conditioning. 

Floors 

Vinyl  asbestos  floors  are  easily  main- 
tained in  administrative  buildings  but 
lack  warmth.  In  recent  years,  advances 
have  been  made  in  the  carpet  industry 
that  make  their  choice  a  practical  one 
for  offices  to  permit  privacy  even  in  open 
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space  systems.  A  concealed  hanger  sys- 
tem puts  unwanted  pipes  and  wires  out 
of  sight  yet  allows  accessibility  and  the 
freedom  to  renovate. 

Public 

To  make  the  proper  impression  on  the 
customer,  a  public  facility  should  in- 
corporate aesthetically  pleasing  mate- 
rials. These  materials  are  more  costly, 
but  the  business  created  by  a  richer  at- 
mosphere allows  the  additional  expendi- 
ture to  pay  for  itself. 

Exterior  Walls 

In  past  years,  the  giant  train  stations 
have  had  exterior  walls  and  floors  of 
granite,  marble  and  brick.  Today,  avail- 
ability of  materials  and  the  restrained 
budget  of  the  railroads  make  brick  a 
good  choice  when  used  properly.  Draw- 
backs to  brick  include  its  original  cost 
and,  without  a  good  manufacturer  and 
bricklayer,  soluable  salts  in  the  form  of 
a  whitish  powder,  referred  to  as  ef- 
florescence, will  appear  on  the  com- 
pleted brickwork,  marring  its  finish.  A 
combination  of  requirements  including: 
(1)  manufacturer,  (2)  compressive 
strength,  and  (3)  cost  per  thousand  brick 
can  be  used  to  avoid  this  flaw.  In  addi- 
tion, the  mortar  mixture  to  be  used 
should  be  tested  by  the  construction  in- 
spector or  a  test  wall  erected  prior  to 
actual  bricklaying.  The  compressive 
strength  of  brick  usually  exceeds  10,000 
psi  and  the  elasticity  of  the  bonding 
mortar  allows  for  walls  of  two  hundred 
feet  in  length  with  no  expansion  joint. 
Brick  can  be  used  much  as  pre-fabri- 
cated  panels  for  a  facade. 

Interior  Walls 

Interior  walls  should  not  be  of  dry- 
wall  due  to  abuse.  Plaster  should  be 
used  covered  with  vinyl  wall  coverings 
which  can  be  easily  cleaned.  Cleaning 
is  facilitated  by  the  use  of  heavy  duty 
coverings  with  a  protective  coating. 
Heavy  textured  vinyls  should  be 
avoided.  Ceramic  tile  is  required  the  full 


height  of  restrooms  to  promote  cleanli- 
ness. 

Ceilings 

Budget  considerations  dictate  the 
choice  of  many  ceilings  available.  Metal 
slats,  wood,  or  tile  are  part  of  the  wide 
variety  of  materials  that  can  be  used  as 
ceilings  in  public  buildings.  The  choice 
depends  upon  the  overall  environment 
set  by  the  walls,  floors  and  decor  chosen 
for  a  given  setting. 

The  materials  for  any  railroad  build- 
ing are  interchangeable  to  a  certain  de- 
gree. Vinyl  covered  walls  are  not  the 
choice  for  an  engine  house,  concrete 
block  does  not  give  the  warmth  needed 
for  a  train  station  or  office.  Metal  sid- 
ings can  be  used,  with  restrictions,  in 
all  buildings  listed. 

Materials  Promote  Positive 
Corporate  Image 

The  choices  made  by  a  company  in- 
volving building  materials  can  promote 
a  positive  corporate  image  by  generat- 
ing revenue.  The  costs  of  maintenance, 
heating,  fire  insurance  and  the  original 
capital  expenditure  must  all  be  consid- 
ered. The  monev  required  to  heat  a 
new  building  and  pay  its  fire  insurance 
can  be  so  large  that  the  increase  in  busi- 
ness the  building  generates  is  not 
enough  to  offset  the  increased  costs.  The 
buildings  function,  the  work  environ- 
ment, the  availability  of  materials  and 
the  availability  and  skill  of  the  work 
force  are  factors  that  must  be  weighed. 
All  of  these  considerations  will  allow 
the  architect  to  select  materials  that 
have  the  lowest  overall  cost  without 
short  changing  the  worker,  the  public, 
and  the  owner  of  the  beauty  they  de- 
serve in  a  modern  building. 

It  should  be  apparent  by  now  that 
the  selection  of  materials  must  be  made 
with  good  common  sense  judgment. 
Where  a  material  is  sleeted  for  low  cost 
only,  a  premium  will  be  paid  every  day 
after  completion  in  higher  maintenance 
and  operating  costs.  In  a  very  short 
time,   these  costs  can  exceed  anv  "sav- 
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ings"  on  the  capital  investment. 

Assistance  in  preparing  this  report 
was  furnished  by: 

Mr.    William    Humphreys — ConRail 

Mr.  George  Fabrin — Southern  Pacific 
Transportation   Co. 

Mr.    James    Michel — Amtrak 

Mr.  D.  R.  Ladner — Chicago  &  North- 
western  Transportation   Co. 

President  Gould:  Thank  you,  Mr. 
Kapp,  for  that  interesting  report. 

Our  Association  each  year  elects  three 
members  to  serve  as  Directors  for  three 
years.  I,  personally,  and,  on  behalf  of 
the  Association,  want  to  thank  our  three 
out-going  directors,  Mr.  Omar  Denz, 
Mr.  Bill  Gunkle,  and  Mr.  Bill  Stokely, 
for  their  many  years  of  dedicated  serv- 
ice to  the  Association  and  for  assisting 
me  in  my  term  as  President.  Will 
Messrs.  Denz,  Gunkle  and  Stokely  please 
come  forward. 

As  an  expression  of  the  Association's 
appreciation  of  your  service  I  present 
these    plaques. 

(Present   Plaques) 

Omar  Denz  -  Bill  Gunkle  -  Bill 
Stokely. 

As  this  is  my  final  appearance  before 
you  as  President,  I  want  to  express  my 
appreciation  and  thank  the  officers,  di- 
rectors, Ann  Wilson,  and  members  of 
the  Association  for  making  my  term 
most  enjoyable.  I  have  come  to  know 
how  hard  the  officers  work  to  make  the 
ARB&BA  the  recognized  Railroad  Asso- 
ciation it  is. 

You  have  heard  enough  of  me  in  the 
past  two  days.  I  plan  to  be  active  in 
the  Association  and  contribute  to  future 
Conferences.  Old  presidents  of  the 
ARB&BA  do  not  sit  back.  They  just 
steo  aside  for  the  future  to  progress. 
Thank  you. 

(Mr.  Joe  Chambers  Acceptance  Speech) 

Friends  and  members,  I  wish  to  ex- 
press my  pleasure  and  appreciation  for 
the  honor  of  being  your  president  for 
the  next  year. 

I  will  do  my  best  to  carry  on  the  fine 


accomplishments  of  my  many  predeces- 
sors. 

As  with  all  active  organizations,  the 
key  word  is  help. 

For  me,  in  the  coming  year,  I  have 
it  all.  The  list  of  officers  for  the  coming 
year  is  outstanding. 

Those  officers  and  directors  who  have 
been  with  us  have  proven  themselves. 

Those  who  are  newly  elected  have 
shown  by  their  past  interest  and  par- 
ticipation that  they  are  willing  to  put 
in  the  effort  required. 

These  officers  are  the  ones  who  need 
your  help.  Remember,  if  you  are  called 
upon  to  contribute  to  a  committee  re- 
port or  maybe  be  a  committee  chairman, 
it  only  takes  a  little  effort  by  each  of 
several  members  to  make  a  report,  but 
it  takes  a  large  effort  by  a  lonely  com- 
mittee chairman  to  make  a  report  all 
by  himself. 

Now  then!  My  first  official  act  is  to 
recognize  the  outstanding  work  and  ef- 
forts of  our  immediate  past  president, 
Mr.  Don  Gould. 

We  have  had  another  great  year  and 
as  a  remembrance  of  his  term  as  our 
President,  I  am  pleased  to  present  him 
with  this  placque. 

Mr.  Gould  will  continue  as  an  active 
member  of  the  executive  committee  as 
a  president. 

Do  we  have  any  other  matters  which 
should  be  brought  before  this  commit- 
tee? 

I  now  declare  the  85th  Annual  Con- 
ference of  the  American  Railway  Bridge 
and  Building  Association  to  be  ad- 
journed. 

Will  the  members  of  the  Executive 
Committee  please  assemble  at  the  front? 

We  will  now  have  the  drawing  for 
the  door  prize.  Does  every  one  have  his 
name  tag  in  the  box  for  the  drawing — 
YOU  HAVE  TO  BE  PRESENT  TO 
WIN. 

Please  bring  the  box  forward. 

Member  of  audience  pick  (draw)  a 
name. 

Read  name,  etc. 
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C.  E.  Smith 

E.  B.  Ashby 
S.  C.  Tanner 
Lee  Jutton 
C.  A.  Lichty 

F.  E.  Weise 
W.  F.  Strouse 
C.  R.  Knowles 
V.  Ridgway 

J.  S.  Robinson 
J.  P.  Wood 


C.  E.  Smith 

E.  B.  Ashby 
S.  C.  Tanner 
Lee  Jutton 

F.  E.  Weise 
C.  A.  Lichty 
W.  F.  Strouse 

C.  R.  Knowles 
\.  Ridgway 

J.  S.  Robinson 
J.  P.  Wood 

D.  C.  Zook 


S.  C.  Tanner 
Lee  Jutton 
F.  E.  Weise 
W.  F.  Strouse 
C.  R.  Knowles 

C.  A.  Lichty 
A.  Ridgway 

J.  S.  Robinson 
J.  P.  Wood 

D.  C.  Zook 
A.  B.  McVay 
J.  H.  Johnston 


Lee  Jutton 
F.  E.  Weise 
W.  F.  Strouse 
C.  R.  Knowles 
A.  Ridgway 
C.  A.  Lichty 
J.  S.  Robinson 
J.  P.  Wood 
A.  B.  McVay 
J.  H.  Johnston 
E.  T.  Howson 
C.  W.  Wright 


President.  . 
lit  V.-Pres. 
2nd  V.-Pres 
3rd  V.-Prei. 
4th  V.-Pres. 
Sec.-Treas. . 
Asst.  Sec. .  . 


F.  E.  Weise 
W.  F.  Strouse 
C.  R.  Knowles 
A.  Ridgway 

J.  S.  Robinson 
C.  A.  Lichty 

J.  P.  Wood 
A.  B.  McVay 
J.  H.  Johnston 
E,  T.  Howson 
C.  W.  Wright 

G.  A.  Manthey 


1920-1921 


W.  F.  Strouse 
C.  R.  Knowles 
A.  Ridgway 
J.  S.  Robinson 
J.  P.  Wood 
C.  A.  Lichty 

C.  W.  Wright 
A.  B.  McVay 
G.  A.  Manthey 
E.  T.  Howson 
J.  H.  Johnston 
r..  K.  Barrett 


C.  R.  Knowles 
A.  Ridgway 
J.  S.  Robinson 
J.  P.  Wood 
C.  W.  Wright 
C.  A.  Lichty 
F.  E.  Weise 
E.  T.  Howson 
J.  H.  Johnston 

E.  K.  Barrett 

F.  C.  Baluss 
Maro  John9on 
0.  F.  Dalstrom 


1922-1923 


Arthur  Ridgway 
J.  P.  Wood 
J.  S.  Robinson 
C.  W.  Wright 

E.  T.  Howson 
C.  A.  Lichty 

F.  E.  Weise 
F.  C.  Baluss 
Maro  Johnson 
0.  F.  Dalstrom 
S.  D.  Corey 
W.  B.  Hotson 
P.  N.  Nelson 


President.  . 
lit  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Sec.-Treas.. 
Asst.  Sec  . 


J.  S.  Robinson 
J.  P.  Wood 
C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 
C.  A.  Lichty 
F.  E.  Weise 
S.  T.  Corey 
W.  B.  Hotson 
P.  N.  Nelson 
J.  S.  Huntoon 
A.  I.  Gauthier 
CI.  I,.  Sinclair 


J.  P.  Wood 
C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 
Maro  Johnson 
C.  A.  Lichty 
F.  E.  Weise 

1.  S.  Huntoon 
A.  I.  Gauthier 
E.  L.  Sinclair 
C.  S.  Heritage 
W.  B.  Hotson 
P.  N.  Nelson 


C.  W.  Wright 

E.  T.  Howson 

F.  C.  Baluss 
Maro  Johnson 
J.  S.  Huntoon 
C.  A.  Lichty 
F.  E.  Weise 
C.  S.  Heritage 
W.  B.  Hotson 
P.  N.  Nelson 
A.  I.  Gauthier 
E.  L.  Sinclair 
O.  F.  Dalstrom 


E.  T.  Howson 

F.  C.  Baluss 
Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
C.  A.  Lichty 
F.  E.  Weise 
A.  I.  Gauthier 
E.  L.  Sinclair 
P.  F.  Dalstrom 
W.  T.  Krausch 
R.  C.  Bardwell 
H.  I.  Benjamin 


President.  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Sec.-Treas. . 
Asst.  Sec.  . 


Directors 


1927-1928 


F.  C.  Baluss 
Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
C.  A.  Lichty 
F.  E.  Weise 
W.  T.  Krausch 
R.  C.  Bardwell 
H.  I.  Benjamin 
R.  C.  Henderson 
T.  H.  Strate 
J.  S.  Ekey 


1928-1929 


Maro  Johnson 
J.  S.  Huntoon 
C.  S.  Heritage 
\.  I.  Gauthier 
H.  I.  Benjamin  . 
C.  A.  Lichty  , 

F.  E.  Weise 

R.  C.  Henderson 
J.  S.  Ekey 
T.  H.  Strate 

G.  A.  Rodman 
W.  A.  Batey 
F.  W.  Hillman 


J.  S.  Huntoon 
C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Benjamin 
W.  T.  Krausch 
C.  A.  Lichty 

G.  A.  Rodman 
W.  A.  Batey 
F.  W.  Hillman 
E.  C.  Neville 
H.  H.  Best 
J.  E.  King 


C.  S.  Heritage 
A.  I.  Gauthier 
H.  I.  Benjamin 
W.  T.  Krausch 
T.  H.  Strate 
C.  A.  Lichty 

E.  C.  Neville 
H.  H.  Best 
J.  E.  King 
A.  B.  Scowden 
W.  A.  Batey 
L.  C.  Smith 


Past  Officers 
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President.  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres.. 
Sec.-Treas. .  , 


1934-1935 


H.  I.  Benjamin 
T.  H.  Strate 
E.  C.  Neville 
A.  B.  Scowden 
W.  R.  Roof 
C.  A.  Lichty 
C.  M.  Burpee 
W.  A.  Batey 
L.  C.  Smith 
C.  A.  J.  Richards 
A.  L.  McCoy 
R.  P.  Luck 


1935-1936 


T.  H.  Strate 

E.  C.  Neville 
CM.  Burpee 

F.  H.  Masters 

C.  A.  J.  Richards 
C.  A.  Lichty 
A.  L.  McCloy 
R.  P.  Luck 
H.  H.  Best 
W.  R.  Roof 
T.  P.  Soule 
F.  H.  Cramer 


1936-1937 


E.  C.  Neville 
C.  M.  Burpee 

F.  H.  Masters 

C. A.  J.  Richards 
W.  S.  Lacher 
C.  A.  Lichty 
W.  R.  Roof 
T.  P.  Soule 

F.  H.  Cramer 
B.  R.  Meyers 

G.  S.  Crites 
R.  E.  Dove 


1937-1938 

C.  M.  Burpee 
F.  H.  Masters 
W.  S.  Lacher     ' 
C.  A.  J.  Richards 

F.  H.  Cramer 
C.  A.  Lichty 
B.  R.  Meyers 

G.  S.  Crites 
R.  E.  Dove 
T.  P.  Soule 
A.  Chinn 
L.  G.  Byrd 


President.  .  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres.. 
4th  V.-Prcs.. 
Sec.-Treas. .  . 
Secretary .  .  . 
Treasurer. . , 


1938-1939 


Armstrong  Chinn 

F.  H.  Cramer 

A.  E.  Bechtelheimer 

H.  M.  Church 

R.  E.  Dove 

C.  A.  Lichty 


L.  G.  Byrd 
W.  R.  Ganser 
F.  H.  Soothill 
B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 


1939-1940 

A.  E.  Bechtelheimer 

F.  H.  Cramer 

H.  M.  Church 

R.  E.  Dove 

F.  H.  Soothill 

C.  A.  Lichty 


B.  R.  Meyers 
W.  Walkden 
A.  S.  Krefting 
A.  M.  Knowles 
L.  G.  Byrd 
K.  L.  Miner 


1940-1941 


H.  M.  Church 
R.  E.  Dove 

F.  A.  Soothill 

G.  S.  Crites 

A.  M.  Knowles 

F.  O.  Whiteman 
F.  E.  Weise 
N.  D.  Howard 
L.  G.  Byrd 
K.  L.  Miner 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 


R.  E.  Dove 

F.  H.  Soothill 

G.  S.  Crites 
A.  M.  Knowles 
N.  D.  Howard 

A.  G.  Shaver 
F.  E.  Weise 
R.  E.  Caudle 
I.  A.  Moore 
W.  A.  Sweet 
J.  L.  Varker 
L.  E.  Peyser 
Martin  Meyer 


President.  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. . 
Secretary .  .  . 


Treasurer. . 
Treasurer 
Emeritus 


1942-1943 


t  To  November  1,  1962     + 


G.  S.  Crites 
R.  E.  Caudle 
A.  M.  Knowles 
N.  D.  Howard 
J.  L..  Varker 
A.  G.  Shavert 
Lorene  Kindred^ 
Elinor  V.  Heffern 
F.  E.  Weise 


M.  Meyer  * 
L.  E.  Eeyser 
K.  L.  Miner 
F.  G.  Campbell 
J.  S.  Hancock 
L.  C.  Winkelhaus 
To  February  1,  1943 


J.  L.  Varker 
R.  E.  Caudle 
N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
Elinor  V.  Heffcr 


C.  R.  Knowles 
F.  E.  Weise 

W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


1944-1945 


J.  L.  Varker 
R.  E.  Caudle 
\T.  D.  Howard 
I7.  G.  Campbell 
J.  S.  Hancock 
Elise  LaChance 


C.  R.    Knowles 
F.  E.  Weise 

W.  F.  Martens 
A.  L.  McCloy 
L.  C.  Winkelhaus 
E.  H.  Barnhart 
A.  B.  Chapman 
L.  E.  Peyser 


1945-1946 


N.  D.  Howard 
F.  G.  Campbell 
J.  S.  Hancock 
E.  H.  Barnhart 
W.  F.  Ma'tens 
Elise  LaChance 


C.  R.    Knowles 


A.  B.  Chapman 
W.  A.  Huckstep 
F.  R.  Spofford 
Guy  E.  Martin 

B.  R.  Meyers 
L.  E.  Peyser 


1946-1947 

1947-1948 

1948-1949 

1949-1950      r 

President 

1st  V.-Pres 

2nd  V.-Pres 

4th  V.-Pres 

F.  G.  Campbell 
J.  S.  Hancock 

E.  H.  Barnhart 
W.  F.  Martens 
W.  A.  Huckstep 
Elise  LaChance 
C.  R.  Knowles 
Guy  E.  Martin 
B.  R.  Meyers 

L.  E.  Peyser 

H.  M.  Harlow 

H.  B.  Christianson 

F.  R.  Spofford 

J.  S.  Hancock 

E.  H.  Baruhirt 
W.  F.  Martens 
W.  A.  Huckstep 
G.  E.  Martin 
Elise  LaChance 
C.  R.  Knowles 
H.  M.  Harlow 

H.  B.  Chri-  :ianson 

F.  R.  SpcHord 
Lee  Mayfield 
Franz  M.  Misch 
W.  D.  Gibson 

E.  H.  Barnhart-"'" 
W.  F.  Martens 
W.  A.  Huckstep 
Guy  E.  Martin 

F.  R.  Spofford 
Elise  LaChance 
L.  C.  Winkelhaus 
Lee  Mayfield 

F.  M.  Misch 
W.  D.  Gibson 
H.  M.  Harlow 
V.  E.  Engman 

G.  W.  Benson 

W.  F.  Martens 
W.  A.  Huckst'ep 
Guy  E.  Martin 

F.  R.  Spofford 
Lee  Mayfield 
Elise  LaChance 

L.  C.  Winkelhau9    '  ' 
H.  M.  Harlow 
V.  E.  Engman 

G.  W.  Benson 
F.  M.  Misch 
L.  R.  Morgan 
J.  A.  Jorlett 

Directors 

President .  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres, 
Secretary .  . 
Treasurer . 


1950-1951 


W.  A.  Huckstep 
Guy  E.  Martin 
F.  R.  Spofford 
Lee  Mayfield 
H.  M.  Harlow 
Elise  LaChance 
L.  C.  Winkelhaus 
F.  M.  Misch 
L.  R.  Morgan 
J.  A.  Jorlett 
M.  H.  Dick 
R.  R.  Gunderson 
J.  F.  Warrenfells 


1951-1952 


Guv  E.  Martin 
F.  R.  Spofford 
Lee  Mayfield 
H.  M.  Harlow 
J.  A.  Jorlett 
Elise  LaChance 
L.  C.  Winkelhaus 
M.  H.  Dick 
R.  R.  Gunderson 
J.  F.  Warrenfells 
W.  H.  Huffman 
L.  R.-  Morgan 
B.  M.  Stephens 


1952-1953 


F.  R.  Spofford 
Lee  Mavfield 
H.  M.  Harlow 
J.  A.  Jorlett 

R.  R.  Gunderson 
Eli9e  haChance 
L.  C.  Winkelhaus 
W.  H.  Huffman 
L.  R.  Morgan 
B.  Ms  Stephens 
M.  Hi  Dick   'A 
J.  F.  Warrenfells 

G.  Swjtzer 


1953-1954 


Lee  Mayfield 
H.  M.  Harlow 
J.  A.  Jorlett    -; 
R.  R.  Gunderson*'' 
W.  H.  Huffman 
Elise  LaChance 
L.  C.  Winkelhaus 
M.  H.  Dickr. 
J.  F.  Warrenfells 
G.  Switzer 
B.  M.  Stephens 
\V.  H.  Bunge 
E.  R.  Schlaf 
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Past  Officers 


President.  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
4th  V.-Pres. 
Secretary  .  . 
Treasurer. . 


1954-1955 


H.  M.  Harlow 
J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
Elise  LaChance 
L.  C.  Winkelhause 
B.  M.  Stephens 
W.  H.  Bunge 
E.  R.  Schlaf 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M  Lowry 


1955-1956 


J.  A.  Jorlett 
R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
Elise  LaChance 
L.  C.  Winkelhaus 
J.  F.  Warrenfells 
H.  D.  Curie 
J.  M.  Lowiy 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Be 


1956-1957 


R.  R.  Gunderson 
W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
Elise  LaChance 
L.  C.  Winkelhaus 
W.  H.  Bunge 
E.  R.  Schlaf 
G.  W.  Benson 
J.  M.  Lowry 
T.  M.  von 

Sprecken 
H.  A.  Matthews 


1957-1958 


W.  H.  Huffman 
M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 

Elise  LaChance 
L.  C.  Winkelhau! 
G.  W.  Benson 
J.  M.  Lowry 
H.  H.  Matthews 
T.  M.  von 

Sprecken 
W.  H.  Bunge 
E.  R.  Schlaf 


President.  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
Secretary .  .  . 
Treasurer .  . 


1958-1959 


M.  H.  Dick 
B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
J.  M.  Lowry 
R.  C.  Baker 
\V.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.  J.  Hubbard 


1959-1960 


B.  M.  Stephens 
H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
Ruth  Weggeberg 
L.  C.  Winkelhause 
W.  H.  Bunge 
E.  R.  Schlaf 
H.  A.  Matthews 
M.J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 


1960-1961 


H.  D.  Curie 
G.  W.  Benson 
J.  M.  Lowry 
E.  R.  Schlaf 
Ruth  Weggeberg 
I..  C.  Winkelhaus 
H.  A.  Matthews 
M.  J.  Hubbard 
R.  C.  Baker 
R.  H.  Miller 
Shirley  White 
H.  M.  Wilson 


1961-1962 


G.  W.  Benson 
J.  M.  Lowry 

E.  R.  Schlaf 

H.  A.  Matthews 
Ruth  Weggeberg 
L.  C.  Winkelhause 
R.  C.  Baker 
R.  H.  Miller 
Shirley  White 
H.  M.  Wilson 
R.  D.  Hellweg 

F.  W.  Hutcheson 


President.  .  . 
1st  V.-Pres.. 
2nd  V.-Pres. 
3rd  V.-Pres. 
Secretary .  .  , 
Treasurer.  . 


1962-196.1 


J.  M.  Lowry 

E.  R.  Schlaf 

H.  A.  Matthews 
R.  C.  Baker 
Ruth  Weggeberg 
L.  C.  Winkelhaus 
Shirley  White 
H.  M.  Wilson 
R.  D.  Hellweg 

F.  W.  Hutcheson 
W.  F.  Armstrong 
J.  W.  D.  Valle 


1963-1964 

E.  R.  Schlaf 
R.  C.  Baker 
Shirlev  White 
H.  M.  Wilson 
Ruth  Weggeberg 

E.  F.  Snyder 
R.  D.  Hellweg 

F.  W.  Hutcheson 
W.  F.  Armstrong 
J.  W.  DeValle 

J.  A.  Goforth 
E.  R.  Simmons 


1964-1965 


R.  C.  Baker 
H.  M.  Wilson 
R.  D.  Hellweg 
J.  W.  DeValle 
Ruth  Weggeberg 
E.  F.  Snyder 
W.  F.  Armstrong 
J.  S.  Ellis 
J.  A.  Goforth 
E.  R.  Simmons 
N.  D.  Bryant 
A.  R.  Dahlberg 


1965-1966 


H.  M.  Wilson 
R.  D.  Hellweg 
J.  W.  DeValle 
W.  F.  Armstrong 
Ruth  Weggeberg 

E.  F.  Snyder 
J.  A.  Goforth 

F.  R.  Simmons 
N.  D.  Bryant 
A.  R.  Dahlberg 
J.  S.  Ellis 

T.  L.  Fuller 


1966-1967 

1967-1968 

1968-1969 

1969-1970 

President 

R.  D.  Hellweg 

J.  W.  DeValle 

W.  F.  Armstrong 

J.  A.  Goforth 

l»t  V.-Pres 

J.  W.  DeValle 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

W.  F.  Armstrong 

J.  A.  Goforth 

A.  R.  Dahlberg 

T.  L.  Fuller 

3rd  V.-Pres 

J.  A.  Goforth 

A.  R.  Dahlberg 

T.  L.  Fulle 

N.  D.  Bryant 

Ruth  Weggeberg 
W.  H.  Huffman 

Ruth  Weggeberg 
W.  H.  Huffman 

Ruth  Weggeberg 
W.  H.  Huffman 

Ruth  Wfggeberg 
W.  H.  Huffman 

N.  D.  Bryant 

J.  S.  Ellis 

N.  F.  Lucas 

W.  H.  Rankin 

r 

A.  R.  Dahlberg 

T.  L.  Fuller 

W.  L.  Short 

E.  E.  Runde 

H.  F.  Lucas     , 

R.  A.  Youngblood 

C.  E.    Wachter 

T.  A.  Reynolds 

J 

J.  S.  Ellis 

H.  F.  Lucas 

A.  C. Jones 

J.  J.  Ridgeway 

Directors                          -s 

T.  L.  Fuller 

W.  L.  Short 

W.  H.  Rankin 

J.  R.  Williams 

R.  A.  Youngblood 

C.  E.  Wachter 

E.  E.  Runde 

J.  W.  Chambers 

V.  D.  Raessler 

A.  C. Jones 

T.  A.  Reynolds 

R.  E.  Frame 

W.  L.  Short 

W.  H.  Rankin 

J.  J.  Ridgeway 

J.  C.  Hobbs 

C.  E.  Wachter 

E.  E.  Runde 

J.  R.  Williams 

1970-1971 

1971-1972 

1972-1973 

N.    D.   Bryant 
E.   E.   Runde 
J.  J.  Riditway 
J.    R.  Williams 
Ann    Wilson 
W.   H.   Huffman 
R.    K.   Corbett 
J.   R.   Iwinski 
I.    S.    Pritchett 
D.    C.    Could 
W.   S.   Stokeley 
W.  C.  Sturm 
J.   W.  Davidson 
C.'A.   Hughes 
W.    R.   Hyma 

1973-1974 

A.  R.  Dahlberg 
T.  L.  Fuller 
N.  D.  Bryant 
E.  E.  Runde 
Ann  Wilson 
W.  H.  Huffman 
T.  A.  Reynolds 
J.  J.  Rideeway 
J.  R.  Williams 
J.  W.  Chambers 
R.  E.  Frame 
J.  C.  Hobbs 
R.  K.  Corbett 
J.  R.  Iwinsky 
J.  S.  Pritchett 

T.  L.  Fuller 
N.  D.  Bryant 
K.  E.  Runde 
J.  J.  Ridgf-way 
Ann  Wilson 
W.  H.  Huffman 
J.  W.  Chambers 
R.  E.  Frame 
J.  C.  Hobbs 
R.  K.  Corbett 
J.  R.  Iwinsky 
J.  S.  Pritchett 
D.  C.  Gould 
W.   S.    S'ok-ley 
W.   C.  Sturm 

1st  V.-Pres 

2nd   V.-Pres 

3rd   V.-Pres 

.1.   J.   Ridgeway 
J.    R.    Williams 
W.    R.    Rankin 

Ann   Wilson 

W.    H.    Huffman 

Directors 

- 

».    C.    Gould 
W.    S.    Stokely 
W.    C.    Sturm 
J.    W.    Davidson 
C.    A.    Hughes 
W.   R.   Hyma 
O.    C.    Denz 
R.    C.    McMaster 
W.   E.   Brakensiek 

Past  Officers 
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1974-1975 

1975-1976 

J.    R.    Williams 

1976-1977 

1977-1978 

W.    H.    Rankin 

J.    R.    Iwinski 

1st   V.-Pres 

J.  R.  Williams 

W.    H.    Rankin 

J.   R.   Iwinski 

W.    C.    Sturm 

2nd     V.-Pres 

\V.  H.  Rankin 

J.     C.     Hobbs 

W.    C.    Sturm 

D.    C.    Gould 

3rd    V.-Pres 

.T.  C.  Hobbs 

J.    R.    Iwinski 

D.     C.    Gould 

J.    W.    Chambers 

Ann  Wilson 
W.  H.  Huffman 
J.  W.  Davidson 

Ann    Wilson 

W.    H.    Huffman 

VV.    E.    Brakensiek 

Ann    Wilson 
W.    H.    Huffman 
J.    W.   Chambers 

r 

W.    J.    Gunkle 

C.  A.  Hughes 

O.    C.    Denz 

M.    Noyszewski 

W.    E.    Halley 

W.  R.  Hyma 

R.     C.    McMasters 

W.    J.    Gunkle 

W.  E.  Brakenslek 

F.    R.    Lindsay 

W.   E.   Halley 

Directors                       •< 

O.  C.  Denz 

M.     Noyszewski 

K.    L.    Wammel 

B.    J.    King 

R.  C.  McMasters 

W.    C.    Sturm 

J.     Budzileni 

F.  B.  Lindsay,   Jr. 

W.    J.    Gunkle 

O.    C.    Denz 

M.  Koyszewski 

W.     E.    Halley 

J.    G.    Robertson 

E.    C.    Patterson 

^ 

Jim  Payne 

K.    L.    Wammel 

W.    S.    Stokely 

1978-1979 

1979-1980 

President 

W.  C.  Sturm 

D.    C.    Gould 

Sr.    V.-Pres.    

D.  C.  Gould 

J.    W.    Chambers 

Jr.    V.-Pres.    

J.  W.  Chambers 

R.    C.    McMaster 

Jr.    V.-Pres. 

R.  C.  McMaster 

W.   R.   Hyma 
Ann    Wilson 

Secretary    _  _ 

Ann  Wilson 

Treasurer     _  _ 

W.  F.  Armstrong 

W.    F.    Armstrong 

J.  Rudzileni 
B.  J.  King 
J.  G.  Robertson 
O.  C.  Denz 

O.    C.    Denz 
W.    J.    Gunkle 
W.    S.    Stokely 
L.   D.   Green 

Directors 

E.  C.  Patterson 
W.  S.  Stokely 
L.  D.  Green 
C.  M.  Russell 
J.   M.  Williams 

C.  M.    Russell 
J.     M.     Williams 

D.  A.    Bessey 
J.   N.    Michel 
P.    H.    Saletnik 

HISTORICAL  INFORMATION 

List  of  Annual  Conventions 

No.      Place  of  Meeting 


1  St.  Louis,  Mo. 

2  Cincinnati,  Ohio 

3  Philadelphia,  Pa. 

4  Kansas  City,  Mo. 

5  New  Orleans,  La. 

6  Chicago,  111. 

7  Denver,  Colo. 

8  Richmond,  Va. 

9  Detroit,  Mich. 

10  St.  Louis,  Mo. 

1 1  Atlanta,  Ga. 

12  Minneapolis,  Minn. 

13  Quebec,  Canada 

14  Chicago,  111. 

15  Pittsburgh,  Pa. 

16  Boston,  Mass 

17  Milwaukee,  Wis. 

18  Washington,  D.  C. 

19  Jacksonville,  Fla. 

20  Denver,  Colo. 

21  St.  Louis,  Mo. 

22  Baltimore,  Md. 

23  Montreal,  Quebec 

24  Los  Angeles,  Cal. 

25  Detroit,  Mich. 

26  New  Orleans.  La. 

27  Chicago,  111. 

28  Chicago,  111. 

29  Cleveland,  Ohio 

30  Atlanta,  Ga. 

3 1  New  York,  N.  Y. 

32  Cincinnati,  Ohio 

33  Seattle,  Wash. 

34  Kansas  City,  Mo. 

35  Buffalo,  N.  Y. 

36  Richmond,  Va. 

37  Minneapolis,  Minn. 

38  Boston,  Mass. 

39  New  Orleans,  La. 

40  Louisville,  Ky. 

41  Chicago,  111. 

42  Chicago,  111. 

43  Chicago,  111. 

44  Chicago,  111. 

45  Chicago,  111. 

46  Chicago,  111. 

47  Chicago,  111. 

48  Chicago,  111. 

49  Chicago,  111. 

50  Chicago,  111. 

51  Chicago,  111. 

52  Chicago,  111. 

53  Chicago,  111. 

54  Chicago,  111. 


Date 

Membership 

Sept.    25, 

1891 

60 

Oct.  18-19, 

1892 

112 

Oct.  17-19, 

1893 

128 

Oct.  16-18, 

1894 

115 

Oct.  15-16, 

1895 

122 

Oct.  20-22, 

1896 

140 

Oct.  19-21, 

1897 

127 

Oct.  18-19, 

1898 

148 

Oct.  17-19, 

1899 

148 

Oct.  16-18, 

1900 

143 

Oct.  15-17, 

1901 

171 

Oct.  21-23, 

1902 

195 

Oct.  20-22, 

1903 

223 

Oct.  18-20, 

1904 

293 

Oct.  17-19, 

1905 

313 

Oct.  16-18, 

1906 

340 

Oct.  15-17, 

1907 

341 

Oct.  20-22, 

1908 

368 

Oct.  19-21, 

1909 

393 

Oct.  18-20, 

1910 

428 

Oct.  17-19, 

1911 

499 

Oct.  15-17, 

1912 

524 

Oct.  21-23, 

1913 

570 

Oct.  20-22, 

1914 

586 

Oct.  19-21, 

1915 

665 

Oct.  17-19, 

1916 

710 

Oct.  16-18, 

1917 

704 

Oct.  15-17, 

1918 

716 

Oct.  21-23, 

1919 

776 

Oct.  26-28, 

1920 

840 

Oct.  18-20, 

1921 

850 

Oct.  17-19, 

1922 

865 

Oct.  16-18, 

1923 

846 

Oct.  21-23, 

1924 

837 

Oct.  20-22, 

1925 

759 

Oct.  12-14, 

1926 

750 

Oct.  18-20, 

1927 

754 

Oct.  23-25, 

1928 

755 

Oct.  15-17, 

1929 

755 

Oct.  21-23, 

1930 

713 

Oct.  16-18, 

1934 

592 

Oct.  15-17, 

1935 

547 

Oct.  20-22, 

1936 

588 

Oct.  19-21, 

1937 

566 

Oct.  18-20, 

1938 

589 

Oct.  17-19, 

1939 

546 

Oct.  15-17, 

1940 

610 

Oct.  14-16, 

1941 

594 

Oct.  20-22, 

1942 

618 

Oct.  20-21, 

1943 

597 

Sept.  17-19, 

,  1946 

698 

Sept.  16-18. 

,  1947 

651 

Sept.  20-22. 

,  1948 

652 

Sept.  12-14. 

,  1949 

676 
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No. 

Place  of  Meeting 

Date 

Membership 

55 

Chicago,  111. 

Sept.  18-20,  1950 

713 

56 

Chicago,  111. 

Sept.  17-19,  1951 

676 

57 

Chicago,  111. 

Sept.  15-17,  1952 

667 

58 

Chicago,  111. 

Sept.  15-17,  1953 

666 

59 

Chicago,  111. 

Sept.  13-15,  1954 

682 

60 

Chicago,  111. 

Sept.  19-21,  1951 

625 

61 

Chicago,  111. 

Sept.  18-20,  1956 

657 

62 

Chicago,  111. 

Sept.  23-25,  1957 

769 

63 

Chicago,  111. 

Sept.  15-17,  1958 

828 

64 

Chicago,  111. 

Sept.  15-17,  1959 

863 

65 

Chicago,  111. 

Sept.  19-21,  1960 

932 

66 

Chicago,  111. 

Sept.  18-20,  1961 

968 

67 

Chicago,  111. 

Sept.  10-12,  1962 

942 

68 

Chicago,  111. 

Oct.   14-16,   1963 

887 

69 

Chicago,  111. 

Sept.  14-16,  1964 

860 

70 

Chicago,  111. 

Sept.  13-15,  1965 

829 

71 

Chicago,  111. 

Sept.  26-28,  1966 

800 

72 

Chicago,  111. 

Oct.    11-13,   1967 

799 

73 

Chicago,  111. 

Sept.     9-11,  1968 

825 

74 

Chicago,  111. 

Sept.     9-11,  1969 

746 

75 

Chicago,  111. 

Sept.  28-30,  1970 

709 

76 

Chicago,  111. 

Sept.  13-15,  1971 

719 

77 

Chicago,  111. 

Sept.  18-20,  1972 

706 

78 

Chicago,  Til. 

Sept.  17-19,  1973 

750 

79 

Chicago,  111. 

Oct.     1-  3,  1974 

683 

80 

Chicago,  111. 

Sept.  15-17,  1975 

672 

81 

Chicago,  111. 

Sept.  13-15, 1976 

674 

82 

Chicago,  111. 

Sept.  26-28,  1977 

670 

83 

Chicago,  111. 

'       Sept.  18-20,  1978 

663 

84 

Atlanta,  Ga. 

Oct.  15-18,  1979 

642 

85 

Chicago,   111. 

Sept.  15-17,  1980 

652 

CONSTITUTION 


ARTICLE  I. 

NAME 

Section  1.  This  association  shall  be  known  as  the  American  Railway  Bridge  & 
Building  Association. 

ARTICLE  II. 

OBJECT 

Section  1.**  The  object  of  this  association  shall  be  the  advancement  of  knowledge 
pertaining  to  the  design,  construction  and  maintenance  of  railway  bridges,  buildings, 
water  service  facilities,  and  other  structures,  by  investigation,  reports  and  discussions. 

Section  2.  The  association  shall  neither  indorse  nor  recommend  any  particular 
devices,  trade  marks  or  materials,  nor  will  it  be  responsible  for  any  opinions  expressed 
in  papers,  reports  or  discussion  unless  the  same  have  received  the  endorsement  of  the 
association  in  regular  session. 

ARTICLE  III. 

MEMBERSHIP 

Section  1.*  The  membership  of  this  association  shall  be  divided  into  four  classes, 
viz:  Members,  life  members,  associate  members  and  honorary  members. 

Section  2.*  A  member  shall  be  a  person  in  a  position  above  rank  of  gang  foreman 
in  connection  with  engineering,  construction  and  maintenance  for  railway  bridges, 
buildings  and  water  service  facilities:  or  in  the  employ  of  a  public  regulatory  body,  a 
professor  of  engineering  or  architecture,  a  technical  editor,  a  government  or  private 
timber  expert,  a  consulting  engineer,  or  an  engineer  in  his  employ,  engaged  in  the  en- 
gineering, construction  and  maintenance  of  railroad-related  facilities  or  an  engineer 
employed  by  a  technical  service  or  research  and  development  organization,  an  officer 
or  engineer  of  an  engineering  or  scientific  society  or  association  whose  aims  and  ob- 
jectives are  compatible  with  the  aims  and  objectives  of  this  association.  Any  person 
desirous  of  becoming  a  member  shall  make  application  upon  the  form  prescribed  by  the 
executive  committee,  setting  forth  his  name,  age,  residence  and  practical  experience. 
He  shall  furnish  at  least  three  references  to  whom  he  is  personally  known.  Applicants 
may  be  voted  into  membership  at  any  regular  executive  meeting  or  by  letter  ballot  of 
the  executive  committee,  a  majority  vote  being  necessary  in  either  instance. 

Section  3.**  To  be  eligible  for  a  life  membership  a  member  must  have  belonged 
to  the  association  for  at  least  15ft  years  and  in  general  must  have  retired  from  active 
railway  service  due  to  age  or  physical  disability.  He  shall  have  all  the  privileges  of 
membership,  except  the  holding  of  office,  and  shall  not  be  required  to  pay  annual  dues. 
The  transfer  from  membership  to  life  membership  shall  be  made  in  the  same  manner 
as  the  election  of  members,  as  prescribed  in  Section  2,  of  this  Article. 

Section  4.  Associates  shall  be  responsible  persons  who  are  not  eligible  as  members, 
whose  pursuits  or  attainments  qualify  them  to  co-operate  with  members  in  the  study 
and  development  of  improved  practices  in  the  construction  and  maintenance  of  bridges, 
buildings  and  water  facilities.  They  shall  have  all  the  rights  of  members  except  of 
voting  and  holding  office.  They  shall  be  elected  in  the  manner  prescribed  for  members, 
in  Section  2  of  this  Article. 

Section  5.  Honorary  members  shall  be  chosen  from  persons  who  have  attained 
acknowledged  eminence  in  some  branch  of  engineering  or  railway  service.  Their  num- 
ber shall  be  limited  to  ten.  Honorary  members  shall  be  proposed  by  not  less  than  six 
active  members  and  shall  be  elected  by  the  unanimous  vote  of  the  members  present 
at  a  regular  meeting.  They  shall  have  all  the  rights  of  members  except  that  of  holding 
office  and  shall  be  exempt  from  the  payment  of  dues. 

Section  6.  Any  member  guilty  of  conduct  unbecoming  to  a  railroad  officer  and  a 
member  of  this  association,  or  who  shall  refuse  to  comply  with  the  rules  of  this  asso- 
ciation, shall  forfeit  his  membership  on  a  two-thirds  vote  of  the  executive  committee. 

♦Amended    September,    lQr6. 
**  Amended  September  20,  1948 
tt  Amended  March  10,  1958. 
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Section  7.  Membership  shall  continue  until  written  resignation  is  received  by  the 
secretary,  unless  member  has  been  previously  expelled,  or  dropped  for  non-payment  of 
dues  in  accordance  with  Section  1  of  Article  VII. 

Section  8.**  Only  members  shall  hold  office  in  this  association,  and  only  members 
and  life  members  shall  be  entitled  to  vote  in  the  election  of  officers. 

ARTICLE  IV. 

OFFICERS 

Section  1J$.  The  officers  of  the  Association  shall  be  a  President,  two  Junior  Vice 
Presidents,  a  Senior  Vice  President,  a  Secretary,  a  Treasurer  and  nine  Directors,  who, 
with  the  most  recent  Past  President,   shall  constitute  the  Executive  Committee. 

Section  2.  The  past  presidents  of  this  association,  previous  to  the  most  recent  past 
president,  who  continue  to  be  members  shall  be  privileged  to  attend  all  meetings  of 
the  executive  committee,  at  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  and  to  aid  said  committee  by  their  advice  and  counsel; 
but  said  past  presidents  shall  not  have  a  right  to  vote,  unless  called  upon  to  fill 
a  quorum. 

Section  3.  Vacancies  in  any  office  shall  be  filled  for  the  unexpired  term  by  the 
executive  committee  without  delay. 

ARTICLE  V. 

EXECUTIVE    COMMITTEE 

Section  1.**  The  executive  committee  shall  manage  the  affairs  of  the  association 
and  shall  have  full  power  to  control  and  regulate  all  matters  not  otherwise  provided 
for  in  the  constitution  and  by-laws  and  shall  exercise  general  supervision  over  the 
financial  interests  of  the  association,  and  make  all  necessary  purchases  and  contracts 
required  to  conduct  the  general  business  of  the  association,  but  shall  not  have  the 
power  to  render  the  association  liable  for  any  debt  beyond  the  amount  then  in  the 
treasury  plus  accounts  receivable  and  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meeting  of   the  association. 

Section  2.  Meetings  of  the  executive  committee  may  be  called  by  a  majority  of 
the  members   of   the   committee,   providing    10   days'    notice  is   given   members   by  mail. 

Section  3.  Five  members  of  the  executive  committee  shall  constitute  a  quorum 
for  the  transaction  of  business. 

ARTICLE  VI. 

ELECTION   OF  OFFICERS  AND  TENURE   OF   OFFICE 

Section  1.  Except  as  otherwise  provided  the  officers  shall  be  elected  at  the  regular 
annual  meeting  of  the  association  and  the  election  shall  not  be  postponed  except  by 
unanimous  consent  of  the  members  present  at  said  annual  meeting.  The  election  shall 
be  by  ballot,  a  majority  of  the  votes  cast  being  required  for  election.  Any  member  of 
the  association  not  in  arrears  for  dues  shall  be  eligible  for  office,  but  the  president  shall 
not  be  eligible  for  re-election. 

Section  2JJ.  The  President,  two  Junior  Vice  Presidents,  Secretary,  and  Treasurer 
shall  hold  office  for  one  year  and  the  Directors  for  three  years;  three  Directors  being 
elected  each  year.  The  Senior  Vice  President  shall  hold  office  for  one  year  and 
ascend  to  the  office  of  President  at  the  expiration  of  such  service.  All  officers  shall 
retain  their  office  until  their  successors  are  elected  and  installed.  A  Director  elected  for 
a  three-year  term  shall  not  be  eligible  to  serve  two  consecutive  terms. 

Section  3.f  The  term  of  office  of  the  secretary  and  the  treasurer  may  be  termi- 
nated at  any  time  by  a  two-thirds  vote  of  the  executive  committee.  Their  compensation 
shall  be  fixed  by  a  majority  vote  of  the  executive  committee. 

The  secretary  shall  also  serve  as  secretary  of  the  executive  committee. 

Section.  4.  The  secretary  and  the  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  executive  committee. 


•  Amended  October  16,  1941. 

t  Amended  September  21,  1957. 

§  Amended  September  28.  1966. 
%%  Amended   September   20,    1978 
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ARTICLE  VII. 

MEMBERSHIP   FEE  AND  DUES 

Section  l.f  Every  member  upon  joining  this  association  ^hall  pay  to  the  secretary 
an  entrance  fee  and  dues  as  prescribed  by  the  executive  committee.  No  member  in 
arrears  for  annual  dues  shall  be  entitled  to  vote  at  any  election  and  any  member  more 
than  one  year  in  arrears,  may  be  stricken  from  the  list  of  members  at  the  discretion 
of  the  executive  committee. 

Section  2. J  A  person  stricken  from  the  list  of  members  because  of  non-payment 
of  dues,  upon  written  application  may  be  reinstated  as  a  member  in  his  former  class 
without  loss  of  privileges,  either  upon  payment  of  all  back  dues  (which  must  accom- 
pany applicants)  or  at  the  discretion  of  the  executive  committee  voting  in  the  manner 
prescribed  in  Section  2,  Article  III. 

ARTICLE  VIII.* 

LOCAL     SECTIONS 

Section  1.**  Upon  the  application  of  ten  or  more  members  of  the  association 
residing  in  the  same  geographical  district,  or  having  offices  therein,  the  executive  com- 
mittee shall  organize  a  local  section  for  that  district,  to  which  all  members  in  that 
district  shall  be  eligible.  Such  local  section  shall  admit  to  active  membership  only 
members  in  good  standing.  It  shall  hold  not  less  than  two  meetings  each  year,  and 
shall  be  governed  by  such  constitution  and  by-laws  not  inconsistent  with  the  constitu- 
tion of  this  association  as  the  section  membership  may  adopt  and  the  executive  com- 
mittee approve. 

Section  2.  The  parent  association  shall  not  be  put  under  any  obligation,  either 
financial  or  in  the  matter  of  policy  or  opinion,  by  any  local  section. 

ARTICLE  IX. 

AMENDMENTS 

Section  I.  This  constitution  may  be  amended  at  any  regular  meeting  by  a  two- 
thirds  vote  of  the  members  present,  provided  that  notice  of  the  proposed  amendment 
or  amendments  has  been  sent  to  the  members  at  least  30  days  previous  to  said  regular 
meeting. 


By-Laws 


TIME    OF     MEETING 

1.**  The  regular  meeting  of  this  association  shall  convene  annually  during  the 
month  of  September,  the  exact  date  to  be  fixed  by  the  executive  committee. 

PLACE    OF    MEETING 

2.**  The  place  of  holding  the  annual  convention  shall  be  Chicago,  111. 

3.  It  shall  be  within  the  power  of  the  executive  committee  to  change  the  location 
or  time  of  the  meeting  if  it  becomes  apparent  that  it  is  for  the  best  interests  of  the 
association. 

QUORUM 

4.  At  the  regular  meeting  of  the  association,  15  or  more  members  shall  constitute 
a  quorum. 


*** 


DUES 

5.  The  annual  dues  for  the  fiscal  year  ending  August  31,  and  payable  in  advance, 
shall  be  as  follows:* 

Members,  $7.00;  Associate  Members,  $7.00. 

DUTIES   OF   OFFICERS 

6.f  The  president  shall  have  general  supervision  over  the  affairs  of  the  association. 
He  shall  preside  at  all  meetings  of  the  association  and  of  the  executive  committee; 
shall  appoint  all  committees  not  otherwise   provided   for,  and    shall  be    ex-officio  mem- 


t  Amended  October  17,  1940. 
•  Article  adopted  1922. 
*•  Amended  September  20,  1948 
t  Amended  September  21,  1957. 
*••  Amended  September  15,  1965. 
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ber  of  all  committees.  He  shall  with  the  secretary  sign  all  contracts  or  other  written 
obligations  of  the  association  which  have  been  approved  by  the  executive  committee. 
He  shall  render  a  detailed  report  at  least  three  times  during  the  year  to  the  members 
of  the  executive  committee,  showing  the  financial  condition  of  the  association  and 
its  activities. 

At  the  annual  meeting  the  president  shall  present  a  report  containing  a  statement 
of  the  general  conditions  of  the  association. 

7.JJ  The  Vice-Presidents  in  order  of  seniority  shall  preside  at  meetings  in  the 
absence  of  the  President  and  discharge  his  duties  in  case  of  a  vacancy  in  his  office. 
The  Senior  Vice  President  shall  have  the   senior  position  of  Vice   Presidents. 

8.t  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of  the  proceedings 
of  all  meetings  of  this  association,  and  of  all  accounts,  between  this  association  and 
its  members;  to  collect  all  moneys  due  the  association,  and  deposit  the  same  in  the 
name  of  the  association.  He  shall  pay  all  bills  when  properly  certified  and  approved 
by  the  president  and  the  treasurer,  and  make  such  reports  as  may  be  called  for  by  the 
executive  committee.  He  shall  also  perform  such  other  duties  as  the  association 
may  require. 

9. J  The  treasurer  shall  have  charge  of  the  funds,  check  all  deposits  as  made  by 
the  secretary,  sign  all  checks  after  they  have  been  approved  by  the  president,  and 
invest  all  funds  not  needed  for  current  expenses  as  directed  by  the  executive  committee. 
He  shall  report  at  each  annual  meeting  on  the  condition  of  the  finances. 

NOMINATING    COMMITTEE 

10.#  After  each  annual  meeting  the  president  shall  appoint  a  committee  consist- 
ing of  five  members.  Two  Past  Presidents  shall  be  members  of  this  committee,  one  of 
whom  shall  act  as  Chairman.  No  other  officers  of  the  Association  shall  be  appointed 
to  this  committee.  This  committee  shall  prepare  a  list  of  names  of  nominees  for  officers 
to  be  voted  on  at  the  next  annual  convention  in  accordance  with  ARTICLE  VI  of  the 
Constitution,  said  list  to  be  read  at  the  business  session  of  said  convention.  Nothing 
in  this  section  shall  be  construed  to  prevent  any  member   making  further  nominations. 

AUDITING    COMMITTEE 

ll.J  Prior  to  each  annual  meeting  the  president  shall  appoint  a  committee  of 
three  members,  not  officers  of  the  association,  whose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  secretary  and  the  treasurer  and  certify  as  to  the  correct- 
ness of  their  accounts. 

COMMITTEE  ON    SUBJECTS    FOR  DISCUSSION 

12.  After  each  annual  meeting  the  president  shall  appoint  a  committee  whose 
duty  it  shall  be  to  prepare  a  list  of  subjects  for  investigation  to  be  submitted  for  approval 
at  the  next  convention. 

COMMITTEE  ON   INVESTIGATION 

13.  After  the  association  has  adopted  the  list  of  subjects  for  investigation  the 
president  for  the  succeeding  year  shall  appoint  the  committees  who  shall  prepare  the 
subjects  for  report  and  discussion.  He  may  also  appoint  individual  members  to  prepare 
reports  on  special  subjects,  or  to  report  on  any  special  or  particular  subject. 

PUBLICATION    COMMITTEE 

14.  After  each  annual  meeting  the  executive  committee  shall  appoint  a  publication 
committee  consisting  of  three  active  members  whose  duty  it  shall  be  to  cooperate  with 
the  secretary  in  the  issuing  of  the  publications  of  the  association.  The  assignment  of 
this  committee  shall  be  such  that  at  least  one  member  shall  have  served  on  the  com- 
mittee during  the  previous  year. 


t  Adopted  October  17,  1940. 
#  Amended  December  4    1950. 
t  Amended  September  20,  1948. 
t  Amended  September    21,  1957. 
it  Amended   September  20,   1978 
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ORDER  OF  BUSINESS 

15.f  Call  to  order  by  president. 

Opening  prayer  or  invocation. 

President's  address. 

Report  of  secretary. 

Report  of  treasurer. 

Appointment  of  special  committees. 

Reports  of  standing  committees  and  presentation  of  papers. 

Unfinished  business. 

New  business. 

Election  of  officers. 

Installation  of  officers. 

Adjournment. 

DECISIONS 

16.  The  votes  of  a  majority  of  the  members  present  shall  decide  any  questions, 
motion  or  resolution  which  shall  be  brought  before  the  association,  unless  otherwise 
provided.  Unless  specifically  provided  herein  otherwise,  all  discussions  shall  be  governed 
by  Robert's  rules  of  order. 

AMENDMENTS 

17.f  The  By-Laws  can  be  amended  by  a  two-thirds  vote  of  those  present  at  any 
regularly  called  executive  committee  meeting. 


t  Amemled  September  20,  1948. 
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Anderson,  H.  E.   (A'74),  Mgr.   Opers.,  Osmose  Company,  4546  Tompkins  Dr.,   Madison, 

Wis.   53716 
Anderson,    R.    D.    (A'67),    Consultant,    Engineers,    Inc.,    140    Brightwood   Ave.,    Westfield, 

N.J.   07090 
Andrews,  D.  J.  (M'69),  Supvr.  B.&B.,  C.&N.W.,  Green  Bay,  Wis.  54303 
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Alert  15175 


PADS  for 

Bridges  61 
Structures 


Railroads 


Bridges 


Structure  Beams 


the  solution  jo  a  diverse  range 
of  impact  and  vibration  problems 

Available  in  almost  any  shape,  shock  pads  are  the  least- 
expensive  way  to  minimize  the  detrimental  effects  of  shock 
wherever  concrete  meets  steel  .  .  .or  steel  meets  steel.  For 
maximum  strength,  Alert  15175  Shock  Pads  are  laminated 
from  cotton  duck  frictioned  with  a  special  neoprene  com- 
pound and  offer  superior  weather  resistance.  Ideally  suited 
to  most  construction  applications,  they  are  quick  and  easy  to 
install'and  never  need  replacement  due  to  deterioration  from 
weathering.  Temperature  ranges  from  — 50°F  to  200°F  have 
virtually  no  effect  on  Alert  Shock  Pads. 
Both  highway'and  railway  bridges  require  shock  pads  to  pre- 
vent structural  fatigue  caused  by  vibration.  Rugged  Alert 
Shock  Pads  give  the  necessary  cushioning  on  bridge  bearings 
and  on  mechanical  expansion  devices  for  either  steel  or  rein- 
forced concrete  bridges. 

Alert  Shock  Pads  meet  AASHO  Specifications  for  preformed 
fabric  pads  and  comply  with  MIL  C-882  C. 
Special  bearing  pads  of  15175  aluminum  and  Teflon  can  be 
supplied  for  sliding  expansion  bearings. 

RLE w\  I    manufacturing  and  supply  co. 


1848  Wi  I  mot  Avenue 
Phone:  (31 2). 452-6480 


Chicago,  III.  60647 
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Arnold,  L.  K.   (M'62,  L'77),  Ret,  Asst.  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  San  Bernar- 
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Beaver,  J.  R.  (M'78),  Asst.  B.&B.  Supvr.,  B.N.,  Portland,  Ore. 

Bechly,  D.  S.  (M'68),  Engr.  Strs.,  I.C.C,  Chicago,  III.  60601 

Becker,  R.  J.  (A'69),  Vice  Pres.,  Lee  Turzillo  Contracting  Co.,  P.O.  Box  34440,  Omaha, 
Nebr.    68134 

Beebe,  W.  E.  (M'73),  Gen.  Wat.  Serv.  Fore.,  U.P.,  North  Platte,  Nebr.  69101 

Beetle,  G.  R.  (M'76),  Owner,  George  Beetle,  Consulting  Engr.,  1518  Walnut  St.,  Phila- 
delphia, Pa.    19103 


BERKEL*  COMPANY 


CONTRACTORS,  INC. 

MAINTENANCE  OF  RAILROAD  SUBSTRUCTURES 

with 

Pressure  Grouting  Pressure  Grouted  Piling 

Underpinning  Preplaced  Aggregate  Concrete 

20514  Oak  Street 
(913)  422-5125  P.O.  Box  335 

Kansas  City  Phone  Bonner  Springs,  Kansas  66012 


Your  e  inspection  job 

ne  perience. 


The  newly-formed  American  Bridge,  Engineering  & 
Construction,  now  offers  you  a  comprehensive  inspec- 
tion service  for  all  steel  railroad  and  highway  bridges. 

Teams  of  well-qualified  professionals,  accustomed 
to  heights,  weather  and  other  conditions,  comprise  an 
American  Bridge  inspection  team.  Utilizing  the  most 
sophisticated  testing  equipment,  a  team  will  carefully 
inspect  your  bridge,  pinpoint  the  problems,  and  prepare 
a  detailed  report  on  its  condition — including,  if  you  wish, 
recommended  repair  procedures  and  cost  estimates. 

American  Bridge  has  exceptional  inspection  capa- 
bility. We've  been  inspecting  structures  subjected  to 
dynamic  loads  for  many  years.  We  know  where  to  look. 
We  know  what  to  look  for.  And  we  know  what  corrective 
action  to  suggest.  It  all  adds  up  to  a  wealth  of  experi- 


ence, and  our  experience  is  the  most  valuable  thing  we 
can  offer  you. 

You  know  that  a  regular  program  of  inspection  and 
maintenance  can  extend  the  life  of  your  bridges  for 
many  years.  So  find  out  more  about  our  worldwide 
availability,  and  how  we  can  provide  a  top-quality 
inspection  service  for  you. 

Write  to  Vice  President  of  Engineering,  American 
Bridge  Division,  Engineering  &  Construction,  RO.  Box 
2039,  Pittsburgh,  PA  15230. 

American  Bridge 

Division  of  United  States  Steel  Corporation 

Engineering  AConstruction 


/ 


Experience  makes  the  difference. 
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sack,  N.T.  07601 
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Besl,  M.  W.  (A76),  Proj.  Mgr.,  Detzel  Construction  Co.,  2160  Langdon  Farm  Rd.,  Cin- 
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Bessey,  D.  A.  (M'77),  Asst.  Ch.  Engr.-Strs.,  C.M.S.P.&P.,  Chicago,  111.  60606 
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Gorda,   Fla.   33950 
Blaine,  W.  (M'80),  Proj.  Engr.,  C.R.,  Wurtland,  Ky.  41144 
Blake,  J.  E.  (M'75),  Engr.  Strs.,  C.R.,  Pittsburgh,  Pa.   15222 
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Quality  and  Progress 
for  57  years 
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W        w  in  Chemicals  and 
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RAILROAD  VEGETATION  CONTROL 

THER.  H.  BOGLE  COMPANY 

P.  O.  Box  588 
ALEXANDRIA,  VA.  22313 

Memphis,  Tenn.  Alva,  Okla. 

Jacksonville,   Fla. 
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Neoprene 
Bridge  Bearing 
Pads 


Meets  A.R.E.A 
specifications 


Neoprene  bearings 
between  bridge 
girders,  beams,  and 
abutments  absorb 
thermal  expansion 
and  contraction 
better  than  mechanical 
assemblies. 

Neoprene's  resistance 
to  weather-aging, 
compression  set,  oil, 
and  ozone  insures  a 
long  service  life  and 
no  maintenance  in 
this  application. 

Use  Neoprene  Bearing  Pads  for 
Elevated  roads,  Walk  ways,  Col 


•  Accommodates  thermal 
movement 

•  Provides  uniform  load* 
transfer 

•  Prevents  structural  fatigue 
from  expansion-contraction 
and  vibration-shock 

•  Available  in  hardness, 
durometer  A,  grades  50,  60, 
and  70 

•  Neoprene  bearing  pads 
withstand  temperatures  from 
-50°  to  +200°  F. 

•  Durable  and  maintenance-free 

•  Isolates  components  of 
bridges,  building,  or  structures 
against  vibration,  noise,  and 
shock 

:  Rails,  Bridge  spans,  Approach  ramps, 
umn  to  footing  isolation. 


RLE r^l    manufacturing  and  supply  co. 


1848  Wilmot  Avenue  •  Chicago, 
Phone:  (312)452-6480 


I.  60647 
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Boehling,  H.  A.,  Jr.  (M'48,  L'76),  Ret.  Gen.   Supvr.   Strs.,   Chessie,   1509  W.  Laburnum 

Ave.,   Richmond,  Va.   23227 
Bond,  E.  (M'66),  Engr.  Br.,  N.&W.,  Roanoke,  Va.  24011 
Born,  J.  O.  (M'56),  Ch.  Engr.,  Me.  C,  Portland,  Me.  04102 
Bowman,  R.  M.  (M'54,  L'73),  Ret.  Gen.  Fore.  B.&B.,  P.C.,  Newry  Lane,  Hollidaysburg, 

Pa.  16648 
Boyer,  J.  R.  (M'79),  Engr.  M/Way,  EJ.&E.,  Joliet,  111.  60464 
Bradfield,  R.  G.  (M'57,  L'73),  Ret.  Agree.  Engr.,  PC..  R.R.   #3,  Box  236,  DeMotte,  Ind. 

46310 
Bradley,  J.  G.  (M'76),  B.&B.  Supvr.,  Sou.,  Knoxville,  Tn.  37901 
Brakensiek,  W.  E.  (M'62),  Asst.  Ch.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Brashares,  R.  E.  (M'69),  Engr.  Strs.,  Chessie,  Covington,  Ky.  41011 
Brda   J.  A.  (M'77),  Engr.  M/W  Planning,  D.T.&L,  Dearborn,  Mich.  48126 
Brecnmann,  D.  R.,  Sr.  (M'73),  Gen.  Fore.-B.&B.,  W.S.,  A.T.&S.F.,  Fresno,  Ca.  93718 
Brietzke,  W.  F.  (A'56),  Gen.  Mgr.,  Pettibone  Corp.,  1020  Grove  St.,  Apt.  202,  Evanston, 

Ul.  60201 
Briscoe,  P.  P.  (M'71),  Estimator,  I.C.G.,  Chicago,  111.  60601 
Broglen,  L.  E.  (M'71),  B.&B.  Supvr.,  M.P.,  No.  Little  Rock,  Ark.  72114 
Brookings,  D.  W.  (M'77),  Br.  Engr.,  K.C.S.,  Kansas  City,  Mo.  64105 
Brooks,  R.  L.,  Jr.  (M'80),  Asst.  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Ft.  Worth,  Tex.  76102 
Brown,  J.  D.,  Jr.  (M'72),  Proj.  Engr.,  L.&N.,  Louisville,  Ky.  40201 
Brown,  R.  M.  (M'67),  Ch.  Engr.,  U.P.,  Omaha,  Nebr.  68102 
Brownlee,  W.  R.  (M'78),  B.  &  Str.  Maint.  Engr.,  C.N.,  Winnipeg,  Man.,  Canada 
Bryant,  N.  D.  (M'61),  Sr.  Br.  Engr.,  S.L.S.F.,  Springfield,  Mo.  65802 
Buchko,  D.  E.  (M'75),  B.&B.  Supvr.,  I.C.G.,  Carbondale,  111.  62901 
Buckley,  S.  J.  Ill  (M'80),  Asst.  to  Ch.  Engr.  Brs.,  Sou.,  Atlanta,  Ga.  30303 
Buckmaster,  W.  A.  (M'51,  LT>9),  Ret.  Asst.  D!v.  Engr.,  B.&O.C.T.,  510  S.  Country  Club 

Road,  Tucson,  Ariz.   85716 
Budzileni,  J.  (M'63),  Sr.   Str.  Designer,  I.C.G.,  Chicago,   111.  60301 

Bunge    W.  H.  (M'41,  L'60),  Ret.  Asst.  Engr..  M.P.,  7619  Skyline,  Houston,  Te>...  77063 
Burch'E.  E.  (M'45,  L'63),  Ret.  Br.  Engr.,  C.M.S.P.&P.,  P.O.  Box  303,  Estill,  S.C.  29918 


BURRO 

LOCOMOTIVE  CRANES 


and 

MAI  NTEN  ANCE-OF-WAY 

ACCESSORIES 

•  Panel  Track  Lifters 

•  Multi-rail  Lifters 

•  Rail  Threaders — CWR  or  Jointed 

•  Rail  Tongs 

•  Ditching  and  Brush  Cutting 
Equipment 

•  Modernization  and  OSHA 
Equipment  Kits 


BURRO 


BURRO  CRANE  INC. 

1300  S.  Kilbourn  Ave.  Chicago,  III.  60623 
312/521-9200 


BADGER 

CONSTRUCTION 
EQUIPMENT 


•  Hi-Rail  Telescoping 
Boom-Type  Excavators 

•  Hydraulic  Excavator — 
Tractor-Type  Crawler 

•  Hydraulic  40  &  55  Ton 
Self-propelled  Cranes 


CONSTRUCTION  EQUIPMENT  CO. 

DIVISION  OF  BURRO-BADGER  CORP. 


1300  S.  Kilbourn  Ave.  Chicago, 
312/521-9200 


60623 
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COMPLICATED? 


• .  .you  BET! 

but  we  do  it  every  day. 

Send  us  your  prints  for  a  prompt  quotation 

The  Burke-Parsons-Bowlby  Corporation 


\ 


PRODUCERS  OF 

TIMBER  PANEL  CROSSINGS  •  PLANK  CROSSINGS  •  RUBBER  CROSSING  SHIMS 
FLANGE  TIMBER  •  RETARDER  TIES  •  CROSS  TIES  •  SWITCH  TIMBER 


P.O.  Box  287 
Dubois,  Penn. 
(814)     371-7331 


P.O.     Box    39  P.O.     Box     537 

15801      Spencer,    W.    Va.   25276     Stanton,     Ky.    40380 
(304)     927-1250  (606)     663-2937 


P.O.     Box    86 
Goshen,     Va.     24439 
(703)     997-9251 


P.O.    Box    370 
Leland.     N.C.    2845) 
(919)     371-3131 
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Burleson,  H.  S.  (M'69,  L'78),  Ret.  Mgr.  Mech.  Engr.,  D.M.&I.R.,  8722  Arbor  St.,  Duluth, 

Minn.  55808 
Burns,  B.  T.  (M'78),  Steel  Br.  Insp.,  A.T.&S.F.,  Topeka,  Kans.  66628 
Burris,  H.  A.  (M'72),  Asst.  Div.  Engr.,  A.T.&S.F.,  Barstow,  Ca.  92311 
Burrows,  F.  G.  A.   (M'73),  Cons.   Engr.,  Prof,  of  Engr.,  Calif.   State  Univ.,  Areata,  Ca. 

95521 
Burpee,  C.  M.  (M'30,  L'65),  Ret.  Editor,  Wood  Preserving  New*,   1051  Mountain  View 

St.,  Hendersonville,  N.C.  28739 
Busch,  K.  L.  (M'77),  Str.  Engr.,  Horner  &  Shifrin  Consulting  Engineers,  St.  Louis,  Mo. 

63110 
Byers,  W.  G.  (M'69),  Br.  Engr.,  A.T.&S.F.,  Amarillo,  Tex.  79101 


Calhoun,  T.  C.  (M'77),  Gen.  B.&B.   Supvr.,  Sou.,  Chattanooga,  Tenn.  37402 

Camelle,  E.  J.  (M'54,  L'77),  Ret.,  B.&B.  Supvr.,  S.P.,  Lafayette,  La.  70501 

Campbell,  H.  D.  (A'61),  Vice  Pres.  Mrktg.,  Kershaw  Mfg.  Co.,  Inc.,  2205  W.  Fairview, 

Montgomery,  Ala.  36108 
Cantrell,  C.  F.,  Jr.  (M'67),  Supvr.  B.&B.,  I.C.G.,  Vicksburg,  Miss.  39180 
Carlson,  A.  W.  (M'55,  L'78),  Ret.  Ch.  Engr.,  W.P.,  526  Mission  St.,  San  Francisco,  Calif. 

94105 
Carter,  A.  B.  (M'77),  Asst.  Mast.  Carp.,  S.C.L.,  Brandon,  Fla.  33511 

Carter,  J.  W.  (M'47,  L'60),  Ret.  B.&B.  Supvr.,  N.&W.,  1910  Maylin  Dr.,  Salem,  Va.  24153 
Carver,  H.  H.  (M'71),  Supvr.  B.&B.,  K.C.T.,  Kansas  City,  Mo.  64108 
Cary,  N.  M.  (M'53),  Proc.  Engr.  Trk.,  Sou.,  Marietta,  Ga.  30062 
Cassell,  H.  L.  (M'70),  Supvr.  B.&B.,  Clinchfield,  Erwin,  Tenn.  37650 
Caywood,  J.  A.  (A'59),  Pres.  &  Gen.  Mgr.,  DeLeuw,  Cather  &  Co.,  1211  Conn.  Ave.  NW, 

Suite  602,  Washington,  D.C.  20036 
Celander,  H.  W.  (M'59,  L'73),  Ret.,  Asst.  Engr.,  S.M.S.P.&P.,  Chicago,  111.  60606 
Cerny,  L.  T.  (M'80),  Exec.  Dir.,  AREA-AAR,  Washington,  D.C.  20036 


Simply  the  finest  rail  available, 


Our  new  $80,000,000  rail  facility  is  turn- 
ing out  the  best  rail  money  can  buy. 

This  new  mill  has  the  most  sophisticated 
rail  straightening  equipment  on  the  market. 
CF&I  is  the  only  mill  in  the  country  that 
can  roll  popular  weights  of  rail  in  the  new 
longer  lengths— up  to  25  meters. 

It  is  all  high  performance  rail  and  it 
includes  our  Hi-Si®  and  our  new 
CROMORAIL?  Plus  we  have  the  world's 
best  accessories,  including  our  proven 
Hi-Guard®  rail  anchors  and  top  quality 
spikes  and  tie  plates. 

The  best— it's  what  you  get  from  CF&I! 


You'll  find  our  brand  all  over  the  West. 

CF&I  Steel  Corporation 

Pueblo.  Colorado  A  subsidiary  of  Crane  Co 


CF&I  STEEL 
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3TS&«sB«i 


. . .  that  will  prevent 
buckling,  pull- ap  arts, 
and  other  problems 
caused  by  rail 
expansion  and 
contraction! 


In  addition,  each  Conley  Slid- 
ing Rail  is  designed  to  meet 
specific  track  conditions.  Each 
is  completely  automatic  and 
temperature-controlled.  And 
its  heavy  base  (approx.  2,400 
lbs.)  assures  solid  foundation 
and  rugged,  long-lasting 
dependability. 

The  heat-treated,  pre-curved 
wing  rail,  and  one-piece  man- 
ganese steel  casting — consisting 
of  base,  point,  guard  rail,  and 
rail  braces — insures  a  constant 
gauge.  (Photo  indicates  the 
heavy  wheel  tread  that  is 
maintained  regardless  of  rail 
expansion  or  contraction.) 


alley 


For  complete  details  write: 

Conley  Frog  and  Switch  Co. 

Box  9188  I  Memphis,  Tennessee  38109 
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Chamberlain,  P.  C.  (M'41,  L'71),  Ret.  Asst.  to  Engr.  Str.,  E.L.,  26  Kathleen  PI.,  Morris 

Plains,  NJ.  07950 
Chambers,  J.  W.  (M'62),  Br.  Const.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Christensen,  M.  C.  (M'63),  Asst.  Ch.  Engr.-Strs.,  C.&N.W.,  Chicago,  111.  60606 
Christensen,  R.  J.  (M'7l),  Civ.  Engr.,  C.&N.W.,  Mason  City,  Iowa  50401 
Christenson,  T.  J.  (A'74),  Mgr.  Engr.,  Osmose-R.R.  Div.,  4546  Tompkins  Dr.,  Madison, 

Wis.  53716 
Christiansen,  E.  (M'79),  Sys.  Designer,  B.&L.E.,  Pittsburgh,  Pa.  15230 
Christiansen,  G.  W.  (A'72),  Chairman,  Racine  Railroad  Products,  Inc.,  1524  Frederick  St., 

Racine,  Wis.  53404 
Christianson,    H.    B.    (M'28,    L'57),    Ret.    Spec.    Engr.,    CM.S.P.&P.,    5718    Ravenspur 

#304,  Rancho  Palos,  Verdes,  Calif.  90274 
Clark,  A.  (M'71),  Constr.  Engr.  Brs.,  C.&N.W.,  Boone,  la.  50036 
Clark,  T.  H.  (M'76),  Sr.  Sys.  B.&B.  Supvr.,  C.R.I.&P.,  Kansas  City,  Kans.  66105 
Clark,  W.  H.  (M'59),  Ch.  Engr.  Constr.,  A.T.&S.F.,  Albuquerque,  N.M.  87102 
Clary,  A.  G.  (M'67),  Engr.  Maint.,  Nat'l.  Academy  of  Science,  Trans.  Research  Bd.,  Wash- 
ington, D.C.  20418 
Coles,  J.  A.  (M'80),  B.&B.  Supvr.,  B.C.,  St.  John,  B.C.,  Canada 
Conroy,  R.  P.  (M'76),  Asst.  Engr.  B.&B.,  D.  &  H.,  Watervliet,  N.Y.   12189 
Cook,  J.  C,  Jr.  (M'59),  Gen.  Fore.  B.&B.-W-S.,  A.T.&S.F.,  Temple,  Tex.  76501 
Cooper,  R.  H.  (A'70),  Pres.,  Ozark  Railway  Supplies,  Inc.,  80  Bellerive  Dr.,  Fremont  Hills, 

Nixa,  Mo.  65714 
Cooper,  S.  A.  (M'57,  L'75),  Ret.  Ch.  Engr.  Sou.  Lines,  I.C.G.,  268  Woodlands  Ave.,  Mo- 
bile, Ala.  36607 
Corbett,  R.  K.  (M'56),  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,  San  Bernardino,  Calif.  92401 
Coventry,  K.  J.  (M'66),  Ch.  Engr.,  A.C,  Sault  Ste.  Marie,  Ont.,  Canada 
Crabtree,  H.  L.  (M'77),  Asst.  to  B.&B.  Engr.,  B.N.,  Chicago,  111.  60606 
Crespo,  M.  J.   (A'56),  Engr.   Spec.  Trans.,  Bechtel  Corporation,   17438  Via  Corona,   San 

Lorenzo,  Ca.  94580 
Crosby,  R.  C.  (A'61),  Gen.  Mgr.,  Railway  Products  Co.,  P.O.  Box  1511,  Knoxville,  Tenn. 

37901 
Cross,  E.  T.  (A'46,  L'65),  Ret.  Vice  Pres.,  Armco  Steel  Corp.,  300  W.   13th  St.,  Benton, 

Ky.  42025 
Cummings,  L.  (M'69),  Gen.  Br.  Insp.,  S.P.,  Sacramento,  Ca.  95841 
Cummins,  C.  P.  (A'48,  L'73),  Br.  Engr.,  St.  Louis  Division  of  Highways,  7934  Stanford 

Ave.,  University  City,  Mo.  63130 
Cunningham,  N.  A.  (M'68),  B.&B.  Mast.,  C.N.R.,  Winnipeg,  Man.,  Canada 
Cunningham,  T.   (A'80),  V.   Pres.   Sales,   International  Construction  Equipment  Co.,   301 

Warehouse  Dr.,  Matthews,  N.C.  28105 
Curati,  M.,  Jr.,  (A'79),  Ch.  Engr.,  True  Temper  Corp.,  1623  Euclid  Ave.,  Cleveland,  Ohio 

44115 
Curie,  H.  D.  (M'42,  L'65,  H'67),  Ret.  Mast.  Carp.,  Chessie,  704  S.  Lee,  Garrett,  Ind.  46738 
Cushman,  D.  G.  (M'79),  B.&B.  Supvr.,  M.P.,  Salem,  111.  62881 
Cushman,  R.  W.  (M'79),  Gen.  Water  Serv.  Fore.,  U.P.,  Hermiston,  Ore.  97838 


Daniels,  D.  A,  (A'79),  Sales  Consultant,  Conmaco,  Inc.,  3501  E.   118th  St.,  Chicago,  111. 

60617 
Davids,  G.  A.  (M'72),  Trk.  Engr.,  F.R.A.,  Washington,  D.C.  20590 
Davidson,  J.  W.  (M'57),  Asst.  Dir.  Br.  Engrg.,  B.N.,  St.  Paul,  Minn.  55101 
Davis,  D.  R.  (M'73),  Gen.  Supt.,  A.&S.A.B.,  Panama  City,  Fla.  36401 
Davis,  H.  E.  (M'40,  L'66),  Ret.  B.&B.  Supvr.,  N.Y.C.,  Arlington  Heights,  111.  60004 
Davis,  M.  (M'79),  B.&B.  Supvr.,  B.&M.,  N.  Billerica,  Mass.  01862 
Day,  F.  D.  (M'49),  Sys.  Engr.  Str.  Maint.,  ConRail,  Philadelphia,  Pa.  19104 
Dearing,  H.  E.  (M'78),  Sr.  Engr.  Strs.,  N.&W.,  Roanoke,  Va.  24042 
DeBlois,  K.  L.  (A'70),  Ret.  Str.  Engr.,  Envirodyne  Engineers,  Highland  Park,  111.  60035 
Denz,  O.  C.  (M'67),  Supvr.  Bldg.  Mtce.,  C.M.S.P.&P.,  Chicago,  111.  60606 
DeRosier,  N.  S.  (M'76),  Asst.  B.&B.  Mast.,  C.P.,  Revelstoke,  B.C.,  Canada 
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Railroad 

Bridge 

BN-18 

...47  years 
of  hard  use 
without 
maintenance 


The  secret  of  its  long,  virtually  trouble-free  life:  Pressure-creosoted  wood. 

Talk  about  being  good  for  the  long  haul.  This  main  line  bridge,  built  by 
the  Chicago,  Milwaukee  &  St.  Paul  Railroad  in  1933  is  still  going  strong, 
today.  Records  disclose  that  routine  tightening  of  tension  rods  to  sustain 
desired  camber,  had  been  the  sole  necessary  maintenance.  This  despite 
the  fact  that  the  bridge  is  located  over  the  Nooksack  River  in  Everson, 
Washington,  just  south  of  the  Canadian  border — and  thus  subject  to 
severe  weather  conditions. 

BN-18  is  one  of  the  nation's  few  remaining  bridges  of  its  type,  in- 
corporating a  pair  of  Howe  timber  trusses,  each  161  feet  long.  The  overall 
length  of  the  span,  with  approaches,  is  395  feet.  When  originally  assembled 
the  only  portion  of  the  bridge  that  wasn't  constructed  of  pressure- 
creosoted  wood  was  the  post  bracing  system.  That  was  replaced  in  the 
1950"s  with  pressure-creosoted  materials. 

Durable,  maintenance-free  bridges  like  BN-18  are  an  asset  to  any  rail- 
road . . .  they  repay  the  initial  investment  many  times  over.  That's  why  we 
call  our  pressure-creosoted  wood  the  DIVIDEND  brand — because  it's  low  in 
first  cost  and  continues  to  pay  service  life  dividends  . . .  year  after  year. 

Keep  your  maintenance  costs  down  by  specifying  DIVIDEND  timbers, 
support  members,  piling,  crossties  and  right-of-way  fencing,  too. 

Want  to  know  more?  Write: 

The  DIVIDEND  Information  Center 

Dept.  19,  701  Investment  Building,  Pittsburgh,  PA  15222 

Phone:  (412)  261-3158 


DIVIDEND 


PRESSURE-CREOSOTED  WOOD 

T11.8029B 
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DeValle,  J.  W.  (M'59,  L'79),  Ret.  Ch.  Engr.  Bridges,  Sou.,  629  Brookline  Dr.,  Marietta, 

Ga.  30067 
Diamonte,  J.  J.  (M'80),  Asst.  Div.  Str.,  Amtrak,  Baltimore,  Md.  21201 
Dick,  M.  H.  (M'37,  H'68),  Ret.  V.  Pres.  Editor,  Railway  Track  &  Structures,  369  Des- 

plaines  Ave.,  Riverside,  111.  60546 
Diehl,  C.  M.  (M'59),  Prog.  Coord.-Strs.,  Chessie,  Huntington,  W.  Va.  25718 
Diersen,  L.  M.  (M'73),  Asst.  to  Ch.  Engr.,  B.&L.E.,  Greenville,  Pa.  16125 
Dimitrief,  A.  (A'77),  Str.  Div.,  Clark  Dietz  Engineers,  211  N.  Race  St.,  Urbana,  111.  61801 
Dirvonis,  R.  (M'75),  Str.  Designer,  C.R.I.&P.,  Chicago,  111.  60604 

Dixon,  C.  E.  (M'55,  L'74),  Ret.,  B.&B.  Supvr.,  M.C.,  298  Fern  St.,  Bangor,  Me.  04401 
Dobranetski,  E.  B.  (M'70),  Engr.  Fac.  &  Str..  B.&L.E.,  Greenville,  Pa.   16125 
Doherty,  G.  D.   (M'70),  Div.  Supvr.  B.&B.,  C.M.S.P.&P.,  Schaumburg,  111.   60193 
Doherty,  J.  T.  (M'79),  Safe.  Engr".  M/Way,  EJ.&E.,  Joliet,  111.  60434 
Dolby,  A.  J.  (M'75),  Principal  Engr.,  TAO  Associates,  Media,  Pa.  19063 
Donegal,  A.  O.  (M'79),  Asst.  Engr.  Trk.,  L.I.,  Jamaica,  N.Y.  11435 
Dove,  R.  E.  (M'34,  L'76,  H'65),  Ret.,  Assoc.  Ed.,  Ry.  Trk.  &  Struc,   175  Geneva  Ave., 

Elmhurst,    111.    60126 
Dresden,   A.    S.    (A'77),   Tech.   Fid.   Advisor,    Maco   Coatings,   Inc.,   225   Industrial   Lane, 

Wheeling,  111.  60090 
Drier,  D.  C.  (M'74),  Environmental  Engr.,  I.C.G.,  Chicago,  111.  60601 
Driscoll,  D.  J.  (M'78),  B.&B.  Supvr.,  B.N.,  Portland,  Ore.  97207 
Duchac,  J.  V.  (M'27,  L'60),  Ret.  Supvr.  B.&B.,  C.&N.W.,  716  Badger  Ave.,  Antigo,  Wis. 

54409 
Duncan,  F.  (M'62),  Rd.  Mast.,  W.S.S.,  Albermarle,  N.C.  28001 
Dunn,  R.  H.  (A'68),  Vice  Pres.,  Parsons  Brinckerhoff  Centec  Inc.,  8301   Greensboro  Dr., 

Ste.  220,  McLean,  Va.  22102 
Duquaine,  D.  J.  (M'68),  B.&B.  Supvr.,  C.M.S.P.&P.,  Miles  City,  Mont.  59301 
Durrant,  H.  B.  (M'68),  Maint.  Engr.,  U.P.,  Omaha,  Nebr.  68102 
Dziak,  J.  E.  (M'80),  B.&B.  Supvr.,  I.H.B.,  Hammond,  Ind.  46325 


jtu/unoffi 


RAILWAY      MOTOR      CARS 
AND     WORK      EQUIPMENT 


for  help  along  The  Way 


FAIRMONT  RAILWAY  MOTORS,  FAIRMONT,  MN  56031,  A  DIV.,  OF  HARSCO  CORP. 
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MAINTENANCE 
POWER 


More  Power  To  You  in  Maintenance  with  ALL  DIRECTION- 
AL Saf-T-Lite  ALUMINUM  JACKS  and  the  Low  Height  Pump 
and  Cylinder  Sets. 

HYDRAULIC  JACKS  . . .  lightweight  and  rugged.  All-Direc- 
tional in  7,  15  and  35  Ton  models.  75  and  150  Ton  models 
are  Two-Directional.  Strokes  from  3"  to  61/e".  Jacking  heights 
to  19". 

PUMP  AND  CYLINDER  SETS  ...  low  height,  lightweight 
and  portable.  Ideal  for  maintenance  anywhere  .  .  .  excellent  in 
tight  areas.  Sets  range  from  10  to  100  Tons  with  strokes 
from  11/2"  to  27/16".  Single  or  two  speed  Hydraulic  Hand 
Pumps  with  hose  permit  operation  at  the  application  or  up 
to  six  feet  away. 

See  your  local  ENERPAC  Distributor  for  specifications  on 
these  Hydraulic  tools  and  the  complete  line.  Write  for  FREE 
Hydraulic  Tool  Catalog.  ENERPAC,  Butler,  Wl  53007. 


ENERPAC  te 
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Eargle,  J.  M.  (M'53,  L'71),  Ret.  Mast.  Carp.,  S.C.L.,  121  Wanda  Lane,  Austell,  Ga.  30001 

Eberle,  J.  W.  (M'77),  Proj.  Engr.,  I.C.G.,  Oconomowoc,  Wis.  53066 

Edwards,  G.  (M'75),  B.&B.  Supvr.,  U.P.,  Sandy,  Utah  84070 

Edwards,  J.  W.  (M'66),  B.&B.  Supvr.,  Sou.,  Columbus,  Ga.  31902 

Egli,  P.  R.  (A'76),  Pi  ;s  ,  Nixon  Egli  Equipment  Co.,  Inc.,  1970  National  Ave.,  Hayward, 

Calif.   94545 
Eich,  K.  W.  (M'75),  Clear.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Eichenlaub,  C.  M.  (M'43,  L'60),  Ret.  Supt.,  S.D.&E.,  2385  San  Diego  Ave.,  San  Diego, 

Calif.   92110 
Elliott,  C.  E.  (M'50,  L'67),  Engr.  M.W.&S.,  W.P.,  San  Francisco,  Calif.  94105 
Ellison,  J.  (M'79),  Asst.  B.&B.  Supvr.,  Sou.,  Jemison,  Ala.  35085 
Engle,    W.    D.    (A'80),    Midwest    Reg.    Mgr.,    M.K.T.    Geo-technical    Systems,    Inc.,    7130 

Greensprings  Rd.,  Indianapolis,  Ind.  46224 
Enstrom,  W.  A.  (A'56,  L'78),  Ret.  Gen.  Mgr.  R.R.  Prod.  Div.,  Pettibone  Corp.,   1440  N. 

Lake  Shore  Dr.,  Chicago,  111.  60610 
Eoff,  T.  E.  (M'68),  Asso.  Struc.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65804 
Epperson,  E  .D.  (M'72),  Mgr.  Steel  Br.  Const.  &  Maint.,  S.L.S.F.,  Willard,  Mo.  65781 
Erickson,  N.  (M'79),  Sr.  Str.  Engr.,  Capitol  Engineering  Corp.,  Dillsburg,  Pa.  17019 
Erskine,  J.  A.  (M'59,  L'77),  Ret.  Str.  Engr.,  I.C.G.,  1663  Hunter  Ave.,  Mobile,  Ala.  36604 
Etienne,  F.  (M'75),  Engr.  Draftsman,  C.&N.W.,  Chicago,  111.   60606 
Evans,  R.  (A'59),  Sr.  Sales  Engr.,  Armco  Steel  Corp.,  Metal  Products  Div.,  1200  Harger 

Rd.,  Oak  Brook,  111.  60521 
Evans,  T.  E.  (M'72),  Prog.  Mgt.  Advisor,  F.R.A,  Washington,  D.C.  20590 
Everitt,  S.  J.  (M'74),  Term.  B.&B.  Fore.,  O.N.,  North  Bay,  Ont.,  Canada 


Fairchild,  E.  H.  (M'58),  Asst.  Engr.,  U.P.,  North  Platte,  Neb.  69101 

Fatula,  P.  (M'80),  Engr.  Fac,  C.R.,  Voorhees,  N.J.  08043 

Faulkner,  R.  C.  (M'79),  Rail  Test  Supvr.,  I.C.G.,  Chicago,  111.  60601 

Fergusson,  W.   (A'80),  Reg.   Sales   Mgr.,  ABEMA,   Inc.,    1614   Rae   Lane,   Madison,  Wise. 

53711 
Fernandez,  N.  (A'80),  Int'l.  Sales  Mgr.,  Portec  Inc.,  300  Windsor  Dr.,  Oak  Brook,  111.  60521 
Fetters,  C.  V.  (M'72),  Gen.  Fore.  B.&B.-W.S.,  S.L.S.F.,  Cape  Girardeau,  Mo.  63701 
Finegan,  E.  B.  (A'75),  Pres.,  Glenrock  Company,  140  W.  Lake  St,  Northlake,  111.  60164 
Fish,  A.  W.  (A'71),  President,  Timbricon  Services  Ltd.,  Box  88,  Winfield,  B.C.,  Canada 
Flinn,  L.  E.  (A'49),  Sales  Rep.,  Western-Cullen-Hayes  Inc.,  2700  W.  36th  Pi.,   Chicago, 

111.  60632 
Folk,  J.  W.  (A'76),  Pres.,  Piedmont  Railway  Supplies,  Inc.,  620  Holcomb  Bridge  Rd.,  Ros- 

well,  Ga.  30075 
Ford,  L.  G.  (M'74),  B.&B.  Supvr.,  M.K.T.,  Denison,  Tex.  75020 
Foreman,  J.  E.,  Jr.  (M'57),  Dir.  Engr.  Servs.,  B.&L.E.,  Greenville,  Pa.   16125 
Forseth,  C.  E.  (M'50,  L'64),  Ret.  Div.  Engr.,  W.P.,  1116  Oakmont  Dr.,  #6,  Walnut  Creek, 

Ca.  95495 
Fort,  O.  E.  (M'57,  L'71),  Ret.  Ch.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Fox,  L.  E.  (M'74),  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Albuquerque,  N.M.  87101 
Fox,  R.  L.  (M'35,  L'65),  Ret.  Proc.  Engr.,  Sou.,  Dry  Fork,  Va.  24549 
Fox,  W.  M.  (M'75),  B.&B.  Engr.,  B.N.,  Chicago,  111.  60606 

Fraise,  J.  D.  (M'77),  Asst.  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Ft.  Madison,  Iowa  52627 
Frame,  R.  E.  (M'65),  Ch.  Engr.,  F.L.,  Jacksonville,  Fla.  32202 
Franklin,  E.  E.  (M'70),  Const.  Supvr.,  S.L.S.F.,  Springfield,  Mo.  65802 
Franz,  D.  K.  (M'77),  Br.  Insp.,  C.M.S.P.&P.,  Chicago,  111  60606 
Franzen,  E.  T.  (M'57),  Ch.  Engr.  Des.  &  Constr.,  M.P.,  St.  Louis,  Mo.  63103 
Fraser,  R.  A.  (M'75),  Chemist,  C.N.,  Montreal,  Que.,  Canada 
Frederick,  E.  R.  (M'65),  Engr.  B.&B.,  F.E.C.,  St.  Augustine,  Fla.  32084 
Frederick,  G.  R.  (M'67),  Supt.  Prod.,  C.N.,  Winnipeg,  Man.,  Canada 
Freese,  S.  P.  (M'80),  Civil  Engr.,  Amtrak,  Washington,  D.C.  20001 
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COMPANY 


Corporate  Headquarters: 
41  5  Holiday  Drive 
Pittsburgh,   PA   15220 
(412)  928-3400 
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Frickenstein,  B.  (M'80),  Staff  Engr.  Bridges,  C.&N.W.,  Chicago,  111.  60606 
Fuller,  T.  L.  (M'59),  Str.  Engr.,  S.P.,  San  Francisco,  Calif.  94105 


Gableman,  P.  D.  (M'66),  Mgr.  Environ.  Engr.,  D.M.&I.,  Duluth,  Minn.  55802 
Gallop,  C.  M.  (A'74),  Dir.  Mrkts.  R.R.  Prods.,  Kipp  Kelly  Ltd.,  68  Higgins  Ave.,  Winni- 
peg, Man.,  Canada 
Gardner,  W.  E.  (M'67),  Supvr.  Steel  Brs.,  M.K.T.,  Denison,  Tex.  75020 
Gaynor,  W.  (A'80),  V.  Pies.,  F.  K.  Ketler  Co.,  327  LaSalle,  Chicago,  111.  60604 
German,  J.  G.  (M'67),  Vice  Pres.  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Gibbs,  R.  R.  (M'78),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Chicago,  111. 
Gilderman,  C.  S.  (M'80),  B.&B.  Supvr.,  D.M.&I.,  Duluth,  Minn.  55802 
Gillan,  G.  K.  (A'74),  Spec.  Proj.  Engr.,  Gannett  Fleming  Corddry  &  Carpenter,  Inc.,  En- 
gineers, P.O.  Box  1963,  Harrisburg,  Pa.  17105 
Gilley,  C.  E.  (M'77),  Asst.  Br.  Engr.  Sys.,  A.T.&S.F.,  Chicago,  111.  60604 
Gipson,   C.   G.   (M'57,   L'77),   Ret.   Gen.   Fore.   B.&B.-W.S.,   A.T.&S.F.,   3955  W.    Cactus 

Wren  Dr.,  Phoenix,  Ariz.  85021 
Godwin,  W.  L.  (M'79),  B.&B.  Supvr.,  Georgia,  Conyers,  Ga.  30207 
Goforth,  J.  A.  (M'54),  Ch.  Engr.,  Clinchfield,  Erwin,  Tn.  37650 
Goldberg,  D.  (A'74),  Vice  Pres.,  Goodkind  &  O'Dea  Inc.,  1366  Clifton  Ave.,  Clifton,  N.J. 

07012 
Golem,  G.  G.  (M'64),  Ret.  Asst.  Engr.,  I.C.G.,  Willow  Springs,  111.  60480 
Goodkind,  M.  N.  (A'75),  Alfred  Benesch  &  Co.,  233  N.  Michigan,  Chicago,  111.  60601 
Goodman,  C.  L.  (M'80),  Prod.  Engr.  Strs.,  Chessie,  Huntington,  W.  Va.  25718 
Goray,  J.  V.  (A'67),  Ch.  Engr.,  Joseph  J.  Graciano  Corp.,  7925  Hill  Ave.,  Pittsburgh,  Pa. 
15221 


PROBLEM  SOLVER... 


stallation  crews.  Huck's  tool  operation 
provides  for  automatic  uniform  clamping 
for  each  Huckbolt®  Fastener,  eliminates 
costly  tension  checks  for  each  fastener. 

Lower  installed  costs  of  the  Huck 
Fastening  System  are  the  solution  to 
many  railroad  fastener  problems.  Huck 
combines  STRUCTURAL  INTEGRITY 
AND  FAST  INSTALLATION. 

Call  or  write  for  a  demonstration  in 
your  office  or  yard:  Huck  Manufac- 
turing Company,  8001  Imperial 
Drive,  Waco,  Texas  76710,  tele- 
phone 816/776-2000. 

In  Canada:  326  Humber  College 
Blvd.,  Rexdale  M9W  5P4,  Ontario, 
Canada,  telephone  416/677-2800. 


C50L  FASTENER  has  proven  to  be  a 
problem  solver  for  steel  railroad  bridge 
span  construction.  Adoption  of  the  Huck 
Fastening  System  in  this  application  has 
eliminated  the  need  for  experienced  in- 


HUCK 


HUCK  MANUFACTURING  COMPANY 

2500  Bellevue  Ave.,  rfUC 'JLV.'.l...i 

Detroit,  Mich.  48207         uf/nZZXZ'J 
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Hey    Railroaders! 

We  Stock: 

SHIP  AUGER  BITS 

WIRE  ROPE  AND  NYLON  CHOKER  SLINGS 

PULLERS 

BUSH  HAMMERS 

BACKING  OUT  PUNCHES 

ERECTION  WRENCHES 

PEAVIE  DUCKBILL  HOOKS 

DRIFT  PINS 

SKIDDING  TONGS 

TIMBER  CARRIERS 

TRACTOR  TYPE  TONGS 

CANT  HOOKS 

JOURNAL,  BRIDGE,  TRACK  JACKS 

STEEL  BLOCKS 

IMPACT  WRENCHES,  SOCKETS 

OVER  16,000  OTHER  STEMS 

FULTON    SUPPLY   CO. 

342  Nelson  St.,  SW 

Atlanta,  GA  30310 

Phone  (404)  688-3400 
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Gottsabend,  W.  J.  (M'57),  Supt.-M/W  Shops,  P.C.,  Canton,  Ohio  44701 

Gould,  D.  C.  (M'67),  Asst.  Str.  Engr.,  U.P.,  Omaha,  Nebr.  68179 

Grant,  G.  H.  (M'78),  B.&B.  Supvr,  U.P.,  Nampa,  Idaho  83651 

Graves,  R.  G.  (A'75),  V.  Pres.  &  Gen.  Mgr.,  Vogt  &  Conant  Co.  Contractors,  2093  Cline 

Ave.,  Gary,  Ind.  46406 
Grecco,  E.  F.  (M'69),  Supvr.  Engr.,  B.&L.E.,  Greenville,  Pa.   16125 
Green,  L.  D.  (M'72),  Br.  Engr.  Spec.  Projs.,  S.L.S.F.,  Springfield,  Mo.  65802 
Grove,  M.  (A'80),  President,  Silikal  North  America,  Inc.,  305  Orange  St.,  Bridgeport,  Ct. 

06607 
Groves,  G.  R.  (M'71),  Asst.  Div.  Engr.,  W.P.,  Elko,  Nev.  89801 
Gunderson,  R.  R.  (M'47,  H'69),  Ret.  Asst.  Vice  Pres.-Engr.,  W.M.,  689  W.  Lake  Howard 

Dr.,    #107,  Winter  Haven,  Fla.  33880 
Gunkle,  W.  J.  (M'66),  Sr.  Str.  Insp.,  ConRail,  Philadelphia,  Pa.   19104 
Gustafson,  J.  A.  (M'69),  Br.  Engr.,  B.N.,  St.  Paul,  Minn.  55101 

H 

Hague,  C.  H.  (M'74),  Cons.  Engr.,  Alfred  Benesch  &  Co.,  Chicago,  111.  60601 

Hahn,  H.  D.  (M'80),  Br.  Engr.,  C.&N.W.,  Chicago,  111.  60606 

Haines,  W.  W.  (M'67),  B.&B.  Supvr.,  U.P.,  Portland,  Ore.  97227 

Hale,  R.  (M'77),  Architect,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 

Hall,  M.  H.  (M'77),  Gen.  B.&B.  Fore.,  A.T.&S.F.,  Los  Angeles,  Ca.  90040 

Halley,  W.  E.  (M'74),  Mgr.  Fire  Prev.  &  Hazard.  Materials  Control,  C.&N.W.,  Chicago, 

111.  60606 
Hambrick,  L.   N.   (A'67),   Bd.   Chrmn.,   Railroad   Maintenance   &   Construction,    Inc.,   P.O. 

Box  1133,  Irving,  Tex.  75060 
Hamilton,  H.  J.  (M'72),  B.&B.  Supt.,  M.P.,  Houston,  Tex.  77002 
Hamilton,  W.  A.  (M'65),  Br.   Engr.,  A.T.&S.F.,  Topeka,  Kan.  66601 
Hanges,  J.  P.  (M'79),  Rdm.-B.&B.  Supvr.,  C.&N.W.,  Iron  Mountain,  Mich.  49801 
Hansen,  D.  G.  (A'62),  Ry.  Sis.  Mgr.,   Lewis  Bolt  &  Nut  Co.,  504  Malcolm  Ave.,   S.E., 

Minneapolis,   Minn.   55414 
Hartranft,  J.  B.  (M'75),  Mgr.  Serv.  Contrs.,  Sou.,  Atlanta,  Ga.  30303 
Hartselle,  R.  A.  (M'69),  Dist.  Engr.,  M.P.,  Manchester,  Mo.  63011 
Hawley,  I.  H.   (M'57,  L'74),  Ret.,  Ch.   Engr.,   C.&I.M.,  40  Friars   Lane,   Springfield,   111. 

62704 
Heavin,  J.  W.  (M'79),  Asst.  Dist.  Engr.,  M.P.,  Kansas  City,  Mo.  64120 
Hedley,  W.  J.  (M'50,  L'68),  Asst.  V.P.,  N.&W.,  825  Biltmore  Drive,  Clayton,  Mo.  63105 
Hellweg,  R.  D.  (M'47,  L'77),  Ret.  Reg.  Engr.,  Amtrak,  1301  N.  Eastholme,  Bloomington, 

111.  61701 
Helm,  J.  M.  (M'72),  Drainage  Engr.,  I.C.G.,  Chicago,  111.  60601 
Hendrix,  W.  P.  (M'54,  L'73),  Ret.  Sr.  Str.  Engr.,  P.C.,  24054  Calendula,   Mission  Viejo, 

Calif.  92675 
Hennie,  W.  (A'79),  President,  Design  Structures,  328  W.  Central  Ave.,  Lombard,  111.  60148 
Herren,  G.  H.  (M'76),  Asst.  Gen.  Fore.-B.&B.-W.S.,  A.T.&S.F.,  Emporia,  Kans.  66801 
Hickok,   B.   M.    (M'51,   L'65),   Ret.    Supvr.    B.&B.,    N.Y.C.,   2431    Struhar   Drive,    Apt.    6, 

Rocky  River,  Ohio  44116 
Hicks,  T.  L.  ('76),  B.&B.  Supvr.,  Sou.,  Greenville,  S.C.  27601 
Hiert,  D.  E.  (M'80),  Plann.  Engr.,  Mtce.  Plann.,  B.N.,  St.  Paul,  Mn.  55101 
Hoadley,  D.  E.  (M'74),  Prin.  Engr.  Staff,  D.&M.,  Albany,  N.Y.  12207 
Hobbs,  J.  C.  (M'58),  Ch.  Engr.,  R.F.&P.,  Richmond,  Va.  23230 
Hodgkins,  E.   W.  (M'58,   L'79),  Ret.   Exec.   Dir.,   A.R.E.A.,   238  Marquette,   Park  Forest, 

111.  60466 
Hogel,  E.  C.  (M'58,  L'74),  Ret.,  B.&B.,  Supvr.,  U.P.,  2600  West  "E"  St.,  North  Platte, 

Nebr.  69101 
Hogg,  A.  J.  (M'67),  V.  Pres.  Opers.  &  Gen.  Mgr.,  A.A.,  Owosso,  Mich.  48867 
Hoppell,  V.  E.  (M'67),  B.&B.  Supvr.,  U.P.,  No.  Platte,  Nebr.   69101 
Home,  D.  E.  (A'65),  Pres.,  Habco,  Inc.,  1418  -  5th  St.  S.,  Hopkins,  Mn.  55343 
Homey,  J.  J.  (M'79),  Sys.  B.&B.  Supvr.,  U.P.,  Omaha,  Ne.  68179 
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HELP  YOURSELF 


Eliminate 

maintenance 

problems 

by 

restoring 

unsafe 

structures 


■  Let  Prepakt  provide  specialized  supervision  and  equipment  plus  a  half- 
century  of  know-how  to  help  put  your  concrete  and  masonry  structures  in 
good-as-new  condition. 

Prepakt  is  geared  to  handle  rehaPilitation  work  in  two  ways  suPject  to 
your  specific  needs.  We  can  work  with  your  crews  —  or  —  we  can  take  on 
the  whole  project.  The  result  is  the  same  —  top  quality  restoration  at  a 
fraction  of  replacement  cost. 

Call  us  today  —  Area  Code  216/623-0080. 


INTRUSION-PREPAKT,  INC. 

1705  The  Superior  Bldg. .  Cleveland,  Ohio  44114 
In  Canada:  89  Langstaff  Road  East,  Thornhill,  Ontario  L3T  4A5 


Structure  Repair  and  Rehabilitation  •  Tunnel  Grouting  •  Augered  Piling  •  Erosion  Control  Systems 
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Hornig,  F.  F.  (M'74),  Ret.  Div.  Engr.,  C.M.St.P.&P.,  1913  S.W.  2nd  Ave.,  Austin,  Minn. 
55912 

Horton,  B.  P.  (M'68),  Proj.  Engr.,  M.K.T.,  Denison,  Texas  75020 

Howard,  J.  G.  (M'53,  L'77),  Ret.,  Gen.  B.&B.  Supvr.,  W.P.,  Sacramento,  Calif.  95816 

Howard,  N.  D.  (M'26,  H'55),  Ret.  Exec.  Secy.,  A.R.E.A.,  4411  Sierra  Drive,  Honolulu, 
Hawaii  96816 

Howe,  A.  K.  (A'62,  L'80),  Ret.  Civil  Engr.,  Ford,  Bacon  &  Davis  Constr.  Co.,  #1  Park- 
side  Way,  Ormond  Beach,  Fla.  32074 

Hoyt,  A.  C.  (M'47,  L'64),  Ret.  Engr.  B.&B.,  E.J.&E.,  Apt.  305,  2204  Lester  Dr.,  N.E., 
Albuquerque,  N.M.  87112 

Hubbard,  M.  H.  (M'48,  L'64),  Ret.  Asst.  Ch.  Engr.-Sys.,  Chessie,  6  Calycanthus  Lane, 
Richmond,  Va.  23221 

Huffman,  W.  H.  (M'41,  L'73,  H'78),  Ret.  Asst.  V.  Pres.  &  Ch.  Engr.,  C.&N.W.,  3253 
Sprucewood,  Wilmette,  111.  60091 

Humphreys,  R.  W.  (M'47,  L'74),  Ret.  Dir.  Contr.  Admin.,  B.N.,  812  Aldersori,  Billings, 
Mont.  59102 

Hunt,  H.  W.  (A'72),  Ch.  Engr.,  Associated  Pile  &  Fitting  Corp.,  262  Rutherford  Blvd., 
Clifton,  N.J.  07014 

Hunter,  A.  L.  (M'60,  L'74),  Ret.  Supvr.  Str.,  B.&L.E.,  8  Park  Ave.,  Greenville,  Pa.  16125 

Hutchens,  J.  O.  (M'78),  Proj.  SupvrJ  Sou.,  Raleigh,  N.C.  27602 

Hutcheson,  F.  W.  (M'38,  L'67),  Ret.  B.&B.  Supvr.,  Chessie,  129  Winchester  Dr.,  Hampton, 
Va.  23666 

Hutcheson,  T.  B.  (M'61,  L'78),  Ret.  Asst.  V.  Pres.,  Ch.  Engr.,  S.C.L.,  1825  Elizabeth  PI., 
Jacksonville,  Fla.  32205 

Hutcheson,  W.  A.  (M'39,  L'63),  Ret.  Supvr.  Wk.  Equip.,  Chessie,  620  Douglas  St.,  Clif- 
ton Forge,  Va.  24422 

Hutto,  J.  E.  (M'51,  L'76),  Gen.  Br.  Insp.,  S.C.L.,  5504  Waters  Dr.,  Savannah,  Ga.  31406 

Hutton,  J.  R.  (M'68),  Reg.  B.&B.  &  Ut  Mgr.,  S.L.S.,  Kansas  Citv,  Ks.  66105 


Sp 


S  e  a  I  t  i  t  e 

HOOK 
BOLT 

Fastens  timbers  and 
ties  to  steel  beams. 
Easy  to  install,  long- 
life.  Fins  prevent 
turning.  Sealtite 
Spring  Lock  holds 
tension  even  when 
timber  changes  due 
to  weather  or  wear. 


Three  more 
workhorse 

products 
from  Lewis 


*  SEALTITE  DOME  HEAD  DRIVE  SPIKE 

Fastens  timbers  and  plank  decking  on 
grade  crossings,  bridges  and  docks.  Wide, 
smooth  head  seals  opening,  wears  well. 

LEWIS  WASHER  HEAD  TIMBER  DRIVE  SPIKE 

Fastens  highway  crossing  planks,  bridge 
guard  rails  and  general  timber  construc- 
tion. One-piece  head.  Easy  to  install. 


4k 

504  Malcolm  Ave.  S.E.  Minneapolis.  Minn.  55414  Phone  6121378-1371      j 


BOLT  AND  NUT  COMPANY 
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LITTLE 


CRANE  AND  SHOVEL.  INC. 


20  Ton  lift  capacity 
9,600  lb.  drawbar  pull  6'  3"  tailswing 

Powershift  transmission        Hydraulic  outriggers,  optional 
Spring  loaded  couplers         GM  Diesel  powered 


Full 

pick  and  carry 
crane  capacity 
on  rail 


Tractive  effort 
to  pull  several 
work  cars 

Four  speed  automatic 

transmission 
Full  reversing  auxiliary 

transmission 
Remote  control 
Hydraulic  actuated 

rail  wheels 
Spring  loaded 

car  couplers 
Magnet  equipment 

LITTLE  GIANT  CRANE  AND  SHOVEL,  INC. 

Distributed  by:  Des  Moines'  lowa  50333 

Eastern  Railway  Supplies,  Inc.,  Kingston,  New  Jersey 
Stanley  H.  Smith  &  Co.,  Inc.,  Nicholasville,  Kentucky 
Transportation  Products  Co.,  Chicago,  Illinois 
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Hyder,  R.  H.  (M'80),  Asst.  Engr.,  Sou.,  Atlanta,  Ga.  30303 

Hyma,  W.  R.  (M'70),  Br.  Engr.  Sys.,  A.T.&S.F.,  Chicago,  111.  60604 

I 

Rer,  F.  C.  (M'65),  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Winslow,  Ariz.  86047 

Irby    C.  W.  (M'70),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Amarillo,  Texas  79109 

Iwin'ski,  J.  R.  (M'65),  Asst.  Ch.  Engr.  Public  Works,  C.&N.W.,  Chicago,  111.  60606 


Jaatteenmaki,  E.  T.  (M'75),  Engr.  Tech.  Spec,  C.P.,  Revelstoke,  B.C.,  Canada 

Jackman,  C.  E.  (M'58),  Trans.  Consultant,  Baltimore,  Md.  21228 

Jackson,  C.  S.  (M'76),  Rte.  Engr.,  Amtrak,  Los  Angeles,  Calif.  90012 

Jackson,   T.   E.    (M'40,   L'63),   Ret.    Gen.    B.&B.    Supvr.,    ST.,    827   Wainwright,    Benicia, 

Calif.  94510 
Jacobs,  T.  F.  (M'62),  Constr.  Engr.,  G.T.W.,  Dearborn,  Mich.  48124 
Jenkins,  H.  W.  (M'40,  L'69),  Ret.,  Ch.  Engr.,  N.Y.,N.H.&H.,  P.O.  Box  447,  Green  Valley, 

Ariz.  85614 
Jess,  G.  (M'68),  Fid.  Engr.  Str.  Maint.,  C.R.,  Philadelphia,  Pa.  19104 
Johnson,  A.  C.  (M'44,  L'70),  Ret.  Engr.  B.&B.,  E.J.&E.,  500  Ann  Ct.,  Joliet,  111.  60435 
Johnson,  A.  E.  (M'75),  Engr.  Strs.,  D.T.&L,  Dearborn,  Mich.  48126 
Johnson,  A.  K.   (A'75),   Sales  Mgr.,  Detzel  Construction,   Div.   of  Fenton   Rigging,  2160 

Langdon  Farm  Rd.,  Cincinnati,  Ohio  45222 
Johnson,  A.  R.  (M'76),  Engr.,  C.&I.M.,  Springfield,  111.  62705 

Johnson,  B.  B.  (M'75),  Asst.  Gen.  B.&B.  Fore.,  A.T.&S.F.,  Ft.  Worth,  Tex.  76102 
Johnson,  B.  O.  (M'31,  L'63),  Ret.  Office  Engr.,  C.M.S.P.&P..,  512  Lawyers  Title  Bldg., 

Tucson,  Ariz.  85701 
Johnson,  E.  A.  (M'53,  L'68),  Ret.  Engr.  Br.,  I.C.,  17720  Dixie  Highway,  Homewood,  III. 

60430 
Johnson,  H.  T.  (M'60,  L'75),  Ret.  Supvr.  Matl.  &  Equip.  Engr.,  P.C.,  52  Helena  St.,  E. 

Brunswick,  N.J.  08816 
Johnson    W.  E.  (M'69),  Asst.  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,  Temple,  Tex.  76501 
Jones    L.  L.  (M'73),  Gen.  W.S.  Fore.,  U.P.,  Omaha,  Nebr.  68179 

Jones',  W.  J.  (M'62,  L'77),  Ret.  Ch.  Engr.,  S.P.,  1000  Chestnut  St.,  Apt.  6-A,  San  Fran- 
cisco,  Calif.   94109 
Jordan,  C.  D.  (M'79),  Supvr.  Strs.,  F.W.&D.,  Ft.  Worth,  Tex.  76101 
Jordan,  S.  L.  (M'68),  Asst.  Ch.  Engr.,  M.C.,  Portland,  Me.  04102 
Jorlett,  J.  A.  (M'40,  H'66),  Ret.  Struc.  Eng.,  P.C.,  3  West  Bergen  Ave.,  Harvey  Cedars, 

N.J.  08008 
Julius,  H.  R.  (M'63),  Supvr.,  B.&B.-W.S.,  I.C.G.,  Waterloo,  Iowa  50703 

K 

Kapp,  J.  T.  (M'79),  Proj.  Engr.,  C.R.,  West  Chester,  Pa.  19380 

Kappel,  F.  (M'80),  Engr.  Const.  Strs.,  C.R.,  Holland,  Pa.  18966 

Karsten,  R.  D.  (M'78),  Reg.  Environ.  &  Mech.  Supvr.,  S.P.,  Eugene,  Ore.  97440 

Keller   J.  C.  (M'79),  Br.  Insp.,  C.R.,  Brunswick,  Ohio  44212 

Kendall,  J.  T.  (M'49,  L'69),  Ret.  Supvr.  Struc,  P.C.,  312  Cypress  St.,  Montoursville,  Pa. 

17754 
Kieckers,  E.  W.  (M'58,  L'72),  Ret.  Br.  Engr.,  M.P.,  835  Woodruff  Dr.,  Ballwin,  Mo.  63011 
King,  B.'j.  (M'66),  Br.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 
King'  L.  E.  (M'66),  B.&B.  Supvr.,  S.P.,  Fresno,  Ca.  93711 

Kiosk    L.  (A'59),  Pres.,  Railroad  Maintenance  Corp.,  432  Zerega  Ave.,  Bronx,  N.Y.  10473 
Kloud'a,  R.  G.  (M'80),  Ch.  Draftsman  &  Clearance  Engr.,  C.M.S.P.&P.,  Chicago,  111.  60606 
Knuth   D   (M'75),  Str.  Engr.,  Clark  Dietz  Engineers,  5725  E.  River  Rd.,  Chicago,  111.  60631 
Knuth'  G.  A.  (M'78),  Asst.  B.&B.  Supvr.,  C.&N.W.,  Boone,  la.  50036 
Kriege'l,  H.  G.  (M'7G),  Ch.  Engr.  Br.,  Sou.,  Atlanta,  Ga.  30303 
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LORAM'S  ALL  AMERICAN 

TRACK  TEAM 


72.  36  AND  24  STONE  GRINDERS 


TIE  INSERTER 


AUTOSLED 


l..Jt..^ 


::   hi  ■  nxxxmnxr*, 


Modern 
Maintenance 
of  Way 
Equipment 


. . .  designed 
to  do  the  job 
better,  easier 
and  at  less  cost 

— with  your 
men 
or  ours — 

in  record  time! 


AUTOTRACK  WITH  PLOW  AND  SLED 

THE  WINNING  TEAM  FOR  TRACK  REHABILITATION  PROGRAMS 
LORAM  RAILWAY  MAINTENANCE  EQUIPMENT  FOR: 

•  Shoulder  Ballast  Cleaning  .  Raising  Track  .  Resurfacing  . 
Reballas  ,ng  •  Replacing  T.es  •  Undercutting  •  Ballast  Cleaning 

•  Crib  Skeletonizing  .  Rail  Grinding  Single  or  Multiple  track  . 
Mainline  or  Yard  tracks 

CONTRACT,  SALE  or  LEASE 


MULTI-PURPOSE  MACHINE 


FOR  FULL  DETAILS 
OR  SHOWING  OF 
OPERATING  FILMS 
WRITE  OR  CALL  TODAY 


'XOBAmW MAINTENANCE  OF  WAY, INC. 


3900  Arrowhead  Drive  •  Hamel,  MN  55340  USA 
PHONE  (612)  478*014  •  TELEX  29-0391  Cable  LORAM 


1 95  Directory 

Krisher,  K.  E.  (M'77),  B.&B.  Supvr.,  B.N.,  Aurora,  111.  60504 

Kropp,  G.  H.   (A'76),  Pres.  &  Gen.  Mgr.,  Kropp  Co.,   Inc.,   Suite  5,    103  Palisades  Dr., 

Signal  Mountain,   Tenn.   37377 
Krupa,  G.  E.  (M'74),  Sr.  Staff  Designer,  I.C.G.,  Chicago,  111.  60601 
Kuhn,  T.  E.  (M'77),  Pollution  Control  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Kuklok,  A.  F.  (M'71),  Scale  Insp.,  B.N.,  Duluth,  Mn.  55811 

Kulick,  K.  L.  (M'80),  Engr.  Trk.  Constr.  &  Maint.,  Amtrak,  Washington,  D.C.  20001 
Kuston    L.  A.  (M'75),  Ch.  Draftsman,  C.&N.W,  Chicago,  111.  60606 
Kvenberg,  S.  E.  (M'32,  L'62),  Ret.  Supt.  Bldg.  Maint,  C.M.S.P.&P.,  229  N.  Randolph  Rd., 

Fredericksburg,  Va.  22401 
Kwong,  H.  G.  (M'76),  Asst.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 


LaBeau,  J.  A.  (M'69),  Sr.  Proj.  Engr.,  E.J.&E.,  Joliet,  111.  60434 
Ladner,  D.  R.  (M'77),  Asst.  Engr.,  C.&N.W.,  Boone,  la.  50036 
Laframboise,    P.    (A'67),    Pres.,    Eastern    Railway    Siding    Construction    Ltd.,    2650    rue 

Diab,  Ville  St.,  Laurent,  P.Q.,  Canada 
Lager,  T.  J.  (M'78),  B.&B.  Supvr.,  C.&N.W.,  Boone,  la.  50036 
Lamkin,  J.  R.  (M'77),  B.&B.  Supvr.,  Sou.,  Monroe,  Va.  24574 
Lancaster,  J.  E.,  Jr.,  (M'73),  Asst.  Engr.  Strs.,  M.C.,  Portland,  Me.  04102 
Langevin,  R.  M.  (M'70),  Reg.  Supvr.  Trk.  Materials,  C.N.,  Winnipeg,  Man.,  Canada 
Langham,  L.  D.  (M'64),  Div.  Engr.,  A.T.&S.F.,  Chicago,  111  60632 
Lantz,  R.  L.  (A'75),  Reg.  Mgr.  R.R.  Sales,  Koppers  Co.,  Inc.,  122  S.  Michigan,  Chicago, 

111.   60603 
LaRocco,  N.C.  (M'79),  Prod.  Engr.,  L.I.,  Jamaica,  N.Y.  11435 
Laurick,  M.  J.  (M'52),  Proj.  Engr.,  C.R.,  Columbus,  Ohio  43229 
Lawton,  R.  R.  (M'65),  Asst.  Ch.  Engr.  Staff,  C.&N.W.,  Chicago,  111.  60606 
Layer    J    P    (M'60),  Sr.  Engr.,  R.  W.  Consultants,  Inc.,  Middletown,  Ohio  45042 
Leach,  A.  L.  (M'55,  L'69),  Ret.  Asst.  Engr.  Bldg.,  I.C.,  1940  Hickory  Road,  Homewood, 

111.   60430  oinrt 

Leach,  L.  J.  (M'67),  B.&B.  Supvr.,  U.P.,  Kansas  City,  Kans.  66110  ^     ^ 

Ledingham,  J.  B.  (A'75),  Pres.,  Ocean  Coatings  Ltd.,  Box  58354,  Station     L,     Vancouver, 

B  C     Canada 
Lee    R    W    (M'61),  Supvr.  B.&B.,  Sou.,  Muscle  Shoals,  Ala.  25660 
Lees,  H.  M.,  Jr.  (M'71),~Dir.  Energy  Conservation    B.N     St.  Paul,  Mn.  55101 
Lelevich    L.  E.  (M'67),  Engr.  Plan.  &  Design,  W.P.,  San  Francisco,  Calif.  94105 
Lemansk'i,  F.  G.  (M'76),  Asst.  Engr.  Clears.,  N.&W.,  St.  Louis,  Mo.  63101 
Lewis,  D.  J.  (M'73),  Sr.  Str.  Designer,  I.C.G.,  Chicago,  111.  60601 
Linn,  G.  A.   (M'40,  L'66),  Ret.  Div.   Engr,  C.&N.W.,  222  Chapm  St.,   Chardon,   Nebr. 

Link  R  D.  (M'78),  Asst.  Supvr.  B.&B,  B.N,  Superior,  Wis.  54880 
Linsteadt  T  C.  (M'77),  B.&B.  Supvr,  M.P,  Blue  Springs,  Mo.  64015 
Little,  h!  E.  (M'48,  L'75),  Ret.  Supvr.  Water  Serv,  I.C.G,   194  Fulgham  Ave,  Crystal 

Springs,  Miss.  39059 
Llovd    H.  R.  (M'66),  B.&B.  Supvr,  Sou,  Stockbridge,  Ga.  30281 

Logan,  J.  M.  (A'80),  Asst.  Gen.  Mgr,  Conley  Frog  &  Switch  Co,  387  E.  Bodley,  Mem- 
phis, Tenn.  38109 
Lokotzke,  G.  P.  (M'47,  L'67),  Ret.  Supvr.  B.&B,  E.J.&E,  1420  Meadow  Dr.,  Gary,  Ind. 

Long    W    R.  (M'63),  Material  Planner-Shasta  Reg,  S.P,  Albany,  Ore.  97321 

Lonliotti,  P.  (M'74),  Asst.  Strs.  Insp,  B.&L.E,  Greenville    Pa^  16125 

Lorenzini    J.  L.  (M'80),  Str.  Designer,  I.C.G,  Chicago,  111.  60601 

Lowry^  J    M.   (M'50,  L'75),  Ret,  Asst.   Dist.  Engr,   S.P,  5242  Jackwood   St,   Houston, 

rp  770^^ 

Lozano    D.  E.  (M'79),  Asst.  B.&B.  Gen.  Fore,  A.T.&S.F,  Fresno,  Calif.  93718 

Lucas ,  H    F.  (M'52,  L'69),  Ret.  Asst.  Engr,  C.M.S.P.&P,  423  Wood  Ave,  Bensenville, 

Lund,  C.  R.  (M'71),  Engr.  Mechanical,  C.M.S.P.&P,  Chicago,  111.  60606 
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The  time-savins  track 
maintenance 


Whether  your  track  maintenance  calls 
for  on  or  off  track  equipment,  tough 
equipment  for  large  jobs.. .or  tough 
auxiliary  equipment  for  small  jobs. 
Marmon  Transmotive  has  a  better  way. 
In  addition  to  our  versatile  performers 
like  the  Switch  Undercutter.  Tie  Un- 
loader  and  Yard  Cleaner.  Marmon 
offers  the  industry's  finest  Portable 
Ramp  for  track  machinery.  Together, 
they  can  make  your  maintenance 
team  a  lot  more  efficient,  because  they 
cut  time,  labor  and  operating  costs. 
The  Marmon  J  imbo  Tie  Unloader  in- 
creases speed  and  safety. 
•  Can  be  placed  atop  standard  gon- 
dolas of  varying  heights 

■  Places  ties  in  any  proximity  from 
the  car 

■  Reloads  ties  or  O.T.M. 

■  One  man  operation 

The  Marmon  Switch  Undercutter 
cleans  turnouts  in  two  passes. 
1  No  advance  excavation 
Casts  material  into  rail  cars,  trucks. 
or  aside 

14-foot  under  track  cutter  bar 
Rotates  on  a  built-in  turntable 
Can  handle,  and  dump,  air  dump  cars 
The  Marmon  Yard  Cleaner  is  rugged, 
thorough  and  fast. 
Casts  material  into  rail  cars,  trucks. 
or  aside 

Can  handle,  and  dump,  air  dump  cars 
Off-track  capabilities 
Rail  web  sweeps  optional 
Electric  power  for  rotary  functions 
Protected  rear  broom  with  long  life 
housing  liners 

The  Marmon  Portable  Ramp  elimin- 
ates the  need  for  cranes. 
Loading  and  unloading  ramp  for  track 
machinery 

100.000  pound  capacity 
4-foot  incremental  lengths,  plus  or 
minus  62  feet 

Erected  or  dismantled  by  two  men  — 
no  crane  required 
Heavy  wall  rectangular  tubing 
Weight,  7200  lbs.  (62' model) 


Marmon  Portable  Ramp 


Railway  Products  Division 
Marmon  Transmotive. 

A  division  of  the  Marmon  Group,  Inc. 
P.O.  Box  1511.  3001  East 
Governor  John  Sevier  Highway 
Knoxville,  Tennessee  37901 
615-525-6224 
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Lund,  C.  V.  (M'47,  L71),  Ret.,  Asst.  to  V.P.  &  Ch.  Engr.,  C.M.S'.r.&P.,  344  Scott  Ave., 

Glen  Ellyn,   111.  60137 
Lurcott,  E.  T.  (M'66),  Engr.  Sys.  Insp.  Strs.,  C.R.,  Philadelphia,  Pa.  .'9104 
Lynch,  J.  F.,  Jr.  (M'59),  Engr.  Design  &  Construction,  S.P.,  San  Franco,  Calif.  94105 
Lynch,  J.  K.  (A'51),  Sales  Mgr.,  Vulcan  Materials  Co.,  P.O.  Box  7497,  H  rmingham,  Ala. 

35223 


M 

Mabry,  D.  B.  (A'48,  L'73),   Ret.,  Vice  Pres. -Sales,  Moss-American,  Inc.,  420  Edgewood 
Dr.,  St.  Louis,  Mo.  63105 

Maffett,  D.  V.   (A'66),  Vice  Pres.   R.R.   Sales,   Southern  Wood  Piedmont  Co.,   P.O.  Box 

5447,  Spartanburg,  S.C.  29301 
Mah,  E.  P.  (M'76),  Asst.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 
NSain,  V.  W.  (M'76),  As-t.  Engr.,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 
Makarowski,  S.  (M'64),  B.&i'..  Mast,  C.N.,  Edmonton  15,  Alb.,  Canada 
Manda,  G.  H.  (M'7S),  Asst.  Ai  nitect,  A.T.&S.F.,  Los  Angeles,  Calif.  90014 
Mani,  M.  (M'80),  Professov,  Indian  Rwys.  Institute  of  Advanced  Track  Technology,  Puna, 

India 

Mardorf,  E.   C.   (A'72),   Reg.  Mgr.,   Lee  Turzillo  Contracting  Co.,   306  Busse  Highway, 
Park  Ridge,  III.  60068 

Margules,  B.  (A'78),  Sales  Consultant,  Conmolo  inc.,  3501  E.  118th  St.,  Chicago,  111.  60617 

Markvaldas,  T.  E.  (M'73),  Asst.  Br.  Engr.,  C.M.S.P.&P.,  Chicago,  111.  60606 

Marlow,  M.  J.  (M'72),  Supvr.  Engr.  Trks.  &  Prop.,  E.J.&E.,  Joliet,  111.  60434 

Martens,  W.  F.  (M'24,  L'59),  Ret.  Gen.  Fore.  B.&B.,  A.T.&S.F.,  44-448  Kaneohi  Bay  Dr., 
Kaneohe,  Hi.  96744 


Here's  a  sample  of  what 
Morrison-Knudsen  can  offer  you: 


•  ENGINEERINGS 
CONSTRUCTION 
Feasibility  studies; 
Construction  mgmt; 
Project  support  & 
procurement; 
Rehabilitation/ 
restoration. 

•  LEASING 
Motive  power; 
Ballast  cars. 


o  FABRICATION 
Wreck  damage; 
Carbody  components; 
Specialized  track 
equipment. 

•  CONTROL  FLOW 
BALLAST  DOORS 

•  HOPPER  OUTLET 
GATES 

•  OPERATIONS& 
MAINTENANCE 
Railroad  equipment; 


Personnel  training; 
Equipment  evaluation; 
Consulting. 
•  LOCOMOTIVE 
SERVICES 
Motive  power 
components; 
Modernization/custom 
built  locos; 
Component  unit 
exchange. 


Call  or  write: 


MORRISON-KNUDSEN  COMPANY,  INC. 

MANUFACTURING  SPECIALTIES  GROUP 

RAILROAD  DIVISION 

P.O.  BOX  7808  /  BOISE,  IDAHO  83729  /  U.S.A. 

PHONE  (208)  345-5000  /  TELEX  368439 

Engineers,  Builders,  Manufacturers,  Managers,  Equal  Opportunity  Employers. 
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Because  our  toilets  and  treatment  sys- 
tems surpass  tough  environmental  stan- 
dards, we're  tops  with  the  railroad  in- 
dustry. Units  feature  stainless  steel  or 
vitreous  china  two-quart  flush  toilets.  The 
toilets  are  also  ideal  for  use  in  ground 
support  facilities. They  reduce  toilet  flush 
water  by  90%. 

Contact  Microphor  for  the  solution 
to  your  difficult  railroad  problems. 


When  the  temperature  drops  to  freezing,  you'll  need  a 
reliable  valve  to  dump  all  on-board  water  to  prevent 

damage  to  pipes,  valves,  tanks,  etc 

Look  to  Microphor  for  reliable  dump  valves  that 
work. 

WATER  TANKS 

Microphor  can  supply  plastic  water  tanks  in  many 
standard  sizes  and  capacities,  as  well  as  tanks  to 
meet  special  customer  requirements  where  size  and 
space  are  a  problem. 

Our  toilet  systems  are  known  throughout  the  world 
as  environmental  on-board  disposal  systems  you 
can  rely  on  to  meet  anti-pollution  standards 
recommended  by  the  Association  of  American 
Railroads.  Microphor  is  currently  meeting  the 
sewage  treatment  needs  of  over  78  railroads. 

P.O.BOI490-ARB 
Willits,  CA  95490 
(707)  459-5563 


Cable  —  MicrophorWillits    Telex  —  340672  Remco  Hydraulics  —  Willits 
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Martin,  J.  W.  (M'53,  L'74),  Ret.  Mast.  Carp.,  S.C.L.,  4656  E.  Glen  Ridge  Circle,  Wins- 
ton, Ga.  30187 
Martyn,  G.  W.  (M'59),  Mgr.  Fac.  &  Civ.  Engr.,  E.J.&E.,  Joliet,  111.  60434 
Mascorro,  F.  F.  (M72),  Gen.  Fore.,  A.T.&S.F.,  Ft.  Worth,  Tex.  76102 
Mashburn,  J.  I.  (A'77),  Dir.  Sales  &  Mrktg.,  Ozark  Railway  Supplies,  Inc.,  80  Bellerive 

Dr.,  Fremont  Hills,  Nixa,  Mo.  65714 
Mathias,  H.  O.  (M'59),  Mgr.  Contr.,  I.H.B.,  Hammond,  Ind.  46323 
Matt,  A.  (M'70),  Gen.  Fore.  B.&B.&W.S.,  A.T.&S.F.,  Lajunta,  Colo.  81051 
McCardle,  T.  W.  (M'76),  Rwy.  Trk.  Insp.,  A.P.S.C,  Montgomery,  Ala.  36130 
McCartan,  P.  F.  (M'71),  Ch.  CI.  Str.,  I.C.G.,  Chicago,  111.  60601 
McCoy,  D.  E.  (M'65),  B.&B.  Engr.,  B.N.,  Denver,  Colo.  80202 
McDaniel,  D  .M.  (A'80),  Reg.  Sales  Mgr.-Railroads,  Burk-Parsons-Bowlby  Corp.,  P.O.  Box 

39,  Spencer,  W.  Va.  25276 
McFarland,  J.  A.  (M'71),  Chrmn.  Bd.,  McFarland-Tohnson  Engineers,  Inc.,  44  Cooper  St., 

Woodbury,  NJ  08096 
McGill,  J.  A.  (M'70),  B.&B.  Supvr.,  Sou.,  Hattiesburg,  Miss.  39401 

McGroarty,  J.  (A'79),  Sales  Rep.,  N  L  Industries,  Inc.,  26  Asbury  Lane,  Cary,  111.  60013 
McGuire,  R.  F.  (A'71),  Area  Mgr.,  Osmose  Co.,  9821  Grandview,  Shawnee  Mission,  Kan. 

66212 
McKenzie,  L.  E.  (M'78),  Gen.  Wat.  Serv.  Fore.,  U.P.,  Portland,  Ore.  97208 
McMaster,  M.  C.  (M'78),  Asst.  Supvr.  Strs.,  C.R.,  Altoona,  Pa.  16601 
McMaster,  R.  C.  (M'66),  Mgr.  Fac.  &  Strs.,  B.&L.E.,  Greenville,  Pa.  16125 
Meditz,  A.  B.  (M'73),  Design  Draftsman,  E.J.&E.,  Joliet,  111.  60432 
Meisner,  D.  C.  (M'76),  Asst.  to  Br.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Meng,  R.  E.  (M'71),  B.&B.  Supvr.,  U.P.,  Spokane,  Wash.  99206 
Messman,  D.  V.  (M'55,  L'74),  Ret.,  Asst.  to  Ch.  Engr.,  Sou.,  2434  Shallowford  Rd.,  NE, 

Atlanta,  Ga.  30345 
Meyer,  J.  J.  (A'80),  V.  Pres.  &  Gen.   Mgr.  M/Way,  Western-Cullen-Hayes  Inc.,   120  N. 

3rd  St.,  Richmond,  Ind.  47374 
Meyers,  B.  R.  (M'30,  L'68),  Ret.  V.P.,  C.&N.W.,  569  Winnetka  Ave.,  Winnetka,  111.  60093 
Michel,  J.  N.  (M'79),  Mgr.  Engr.  Design,  Amtrak,  Washington,  D.C.  20001 
Miedtke,  D.  R.  (M'80),  Proj.  Mgr.,  Ellerbe,  Bloomington,  Mn.  55420 


ONCORM50 

The  basic  lead  silico  chromate  pigment  for  use  in 

metal  protective  undercoats  and  finishes  to  give  you  longer 

lasting  anti-corrosive  action  and  weatherability. 


Representative  paint  specifications  using  Oncor®  M50®  Pigment: 

•  Federal  Specification  TT-P-615d  —  4  types. 

•  American  Association  of  State  Highway  Transportation  Officials 
M229-70  —  4  types. 

•  Amtrak  Specifications  A-008  painting  existing  structural  steel. 
FP-74  (1974)  Paragraph  708.03,  Basic  Lead  Silico  Chromate  paints. 


Nl 


Chemicals 


NL  Industries,  Inc.,  Wyckoff  Mills  Road,  Hightstown,  New  Jersey  08520 
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What's  he  doing? 

"Welding"  the  structural  cracks  on  the  concrete 
bridge  by  full  depth  epoxy  injection.  Result:  Com- 
plete structural  integrity  at  a  fraction  of  replace- 
ment cost,  and  without  service  interruptions. 
The  proven  Osmose  method  includes:  preliminary 
inspections,  analysis,  cleaning,  sealing,  epoxy  in- 
jection, and  detailed  inspection  reports. 


IQSMOSEI  RAILROAD  DIVISION 


4546  Tompkins  Drive 
Madison,  Wisconsin  53716 
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Miles,  J.  R.  (M'74),  B.&B.  Supvr.,  Sou.,  Chattanooga,  Tn.  37402 

Miller,  D.  E.  (M'67),  B.&B.  Supvr.,  U.P.,  Cheyenne,  Wyo.  82001 

Miller,  J.  C.  (M'69),  Engr.-Admin.,  W.P.,  San  Francisco,  Calif.  94105 

Miller,  V.  K.  (M'73),  Sr.  Proj.  Engr.,  EJ.&E.,  Joliet,  111.  60434 

Mimick,  F.   A.   (M'67),  B.&B.   Supvr.,   U.P.,   Salina,   Kan.   67401 

Mitchell,  F.  S.  (M'77),  Assoc.  Editor,  Modern  Railroads,  Chicago,  111.  60603 

Monahan,  E.  L.  (M'68),  Surveyor,  C.R.I.&P.,  LaSalle,  111.  61301 

Mooney,  A.  E.   (M'74),  Engr.   Const.,  Clinchfield,  Erwin,  Tenn.  37650 

Moore,  I.  A.  (M'39,  L'61),  Ret.  Ch.  Engr.,  C.&E.L,  2321  N.  Vermillion  St.,  Danville,  111. 

61832  '    :   T'TF] 

Moore,  R.  M.  (M'65),  Br.  Engr.,  F.R.A.,  Washington,  D.C.  20590 
Morey,  C.  F.  (M'80),  Sr.  Str.  Insp.,  C.R.,  Media,  Pa.  19063 
Moris,  R.  F.  (M'55,  L'69),  Ret.  B.&B.  Supvr.,  N.&W.,  1630  Emerson  Ave.,  Fort  Wayne, 

Ind.  46808 
Mortimer,  A.  G.  (A'80),  Mgr.  Tech.  Servs.,  American  Hydrotech,  Inc.,  541  N.  Fairbanks 

Ct.,  Time-Life  Bldg.,  Chicago,  111.  60611 
Muniz,  H.  A.  (M'77),  Engr.  B.&B.,  D.M.&I.R.,  Proctor,  Minn.  55810 
Murdock,  G.  L.  (M'72),  Engr.  M/Way,  S.P.,  San  Francisco,  Calif.  94105 
Murphy,  M.  D.  (M'80),  Str.  Designer,  C.M.S.P.&P.,  Chicago,  111.  60606 
Murphy,  M.  R.  (M'73),  B.&B.  Supvr.,  U.P.,  Pocatello,  Idaho  83201 
Murray,  C.  J.  (M'80),  Designer,  C.&N.W.,  Chicago,  111.  60606 
Murray,  D.  J.  (M'54),  Land  &  Tax  Coram,  B.R.C.C,  Chicago,  111.  60638 
Myers,  E.   T.   (M'57,   L'80),   Ret.   Engr.   Editor,   Modern   Railroads,   3631    W.  213th   St., 

Matteson,  111.  60443 
Myers,  R.  L.   (M'50,  L'76),  Water  Chem.,  I.C.G.,  520  Wabash  Ave.,  Apt.   10,  Mattoon, 

111.  61938 


PARKUNE  BUILDING  SYSTEMS 


Parkline  is  the  BIG  name  in  small 
pre-engineered  metal  buildings. 
Parkline's  sales  catalogs  and  de- 
sign manual  are  available  upon 
request  by  writing  to  Parkline, 
Inc.,  P.O.  Box  65,  Winfield,  WV 
25213.  Attn:  Advertising  Dept. 
ARBBA. 


Building  sizes  range  from  5'4"  wide  up  to  32'0"  in  any  length 
and  heights  up  to  14'0".  Ideal  for  any  small  building  appli- 
cation. Easily  insulated  and  can  be  skid  mounted  for  relo- 
cation. 


A  DVERTISEMENT 


WhentheBjg^^iing 


out  that  he  had  taken  a ,  «tf  eren  ^  ^  ^  j 

WrHe  or  call  for  *«*«£^^  -*  ■"-"""? 
term  benefits  of  rehabilitating  9 
funding  opportunities. 

80  Genesee  btreei,  i.        
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Napoli,  J.  (M'78),  B.&B.  Supvr.,  B.R.C.C,  Chicago,  111.  60638 

Nelson,  H.  F.  (M'70),  Dir.-Engrg.  Serv.,  E.J.&E.,  Joliet,  111.  60434 

Nelson,  J.  H.  (M74),  B.&B.  Supvr.,  M.P.,  Monroe,  La.  71201 

Nelson,  R.  D.  (M'57),  Asst.  Div.  Mgr.-Engr.,  C.&N.W.,  Boone,  la.  50036 

Newman,  L.  L.  (M'80),  Asst.  Div.  Engr.-Str.  B.&B.,  Amtrak,  Philadelphia,  Pa.  19104 

Newth,   W.    (A'79),    V.    Pres.    &   Gen.    Mgr.,    Spencer   Structural    Bearings,    Ltd.,   6-1145 

Bellamy  Rd.,  Scarborough,  Ont,  Canada 
Nicely,  C.  M.  (A'80),  President,  The  R.  G.  Smith  Co.,  Inc.,  1249  Dueber  Ave.  S.W.,  Can- 
ton, Ohio  44711 
Niemeyer,  T.  M.  (M'73),  Staff  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Nitzschke,  R.  D.  (M'74),  B.&B.  Supvr.,  C.&N.W.,  Pekin,  111.  61554 
Nord,  D.  L.   (M'60),  Staff  Engr.-Str.,  I.C.G.,  Chicago,  111.  60605 
Nordstrom,  F.  P.  (M'75),  B.&B.  Supvr.,  E.J.&E.,  Joliet,  111.  60434 
Nordstrom,  R.  D.  (M'59),  Engr.  Br.  &  Struc,  W.P.,  San  Francisco,  Calif.  94105 
Norton,   K.   J.    (A'71),   Mgr.    Sales,   Osmose   Wood   Preserving   Co.,   4546   Tompkins   Dr., 

Madison,   Wis.   53716 
Norton,  K.  J.  (A'71),  Mgr.-Sales,  Osmose  Wood  Preserving  Co.,  4915  Monona  Dr.,  Madi- 
son, Wis.  53716 
Noyszewski,  M.  (M'65),  Engr.  Rehab.  Projs.,   I.C.G.,   Chicago,   111.   60601 
Nye,  B.  L.  (M'80),  Pollution  Control  Engr.,  M.P.,  St.  Louis,  Mo.  63103 
Nyland,  K.  O.  (M'69),  B.&B.  Mast.,  C.N.R.,  Thunder  Bay,  Ont.,  Canada 


O'Connor,  J.  R.  (M'72),  Str.  Engr.,  U.P.,  Omaha,  Nebr.  68102 

Oest,  W.  C.  (M'47,  L'61),  Ret.  Prin.  Asst.  Engr.,  F.W.&D.,  4633  Chalmont,  Fort  Worth, 

Tex.  76107 
Oster,  G.  L.  (A'80),  Sales,  Tohn  W.  Mahon  Co.,  1495  Warren  Rd.,  Cleveland,  Ohio  44107 


CONCRETE  PROBLEMS? 

Concrete  and  Masonry  Structural  Repair 
Waterproofing  •  Soil  Stabilization  •  Slab  Lifting 

GET  CONCRETE  SOLUTIONS. 

Psnetryn  is  a  nation-  railroad  structures.  Working 
wide  organization  committed  with  you,  our  staff  of  engi- 
to  the  restoration  and  reha-  neers  and  other  professionals 
bilitation  of  concrete  and  identify  the  source  of  prob- 
masonry  structures.  Engi-  lems,  help  develop  cost- 
neering  oriented,  we  take  a  effective  solutions,  and  can 
problem-solving  approach  to  perform  the  restoration, 
the  rehabilitation  of  bridges,  Call  us— let  Penetryn  pro- 
culverts,  tunnels  and  other  vide  a  concrete  solution  for  you. 

Serving  the  Restoration  Requirements     rCllCliyil 

of  the  RAILROAD  INDUSTRY  for  38399  Pelton  Rd.,  Willoughby,  OH  44094 

More  Than  50  Years.  216/946-4450. 
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our  specialty. . . 

effective  sighs  for  the  Railroad  and 
Transportation  Industry  .  .  .  crossbucks, 
caution,  depot  &  station,  track,  targets, 
caboose  markers,  trade  mark  decals, 
any  standards,  plus  caution  styles 
that  you  may  be  considering  .  .  . 
we  can  make  them  ALL  .  .  .  and  at 
sensible,  economical  prices! 


"Service  so  good  .  .  .  it's  Better 
than  having  your  own  sign  shop!" 


Sty* 

lie     KI1C/17  W     t1AO\    7 


POWER  PARTS  ^OCtM  COMPANY 

1860  North  Wilmol  Avenue   •   Chicago.  Illinois  60647       '(312)  772-4600   •   TWX  910  221-5507 
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Osterling,  A.  W.  (M'77),  V.  Pres.-Consultant,  McFarland  Johnson,  Engineers,  Woodburv, 

N.J.    08096 
Ostrom,  W.  D.  (M'54,  L'75),  Ret.  Ch.  Carp.,  C.M.S.P.&P.,  Reads  Landing,  Minn.  55968 
Ovelman,  R.  M.  (M'80),  Mgr.  Arch.  Design,  Amtrak,  Washington,  D.C.  20001 
Oviatt,  M.  P.  (M'70),  Proc.  Engr.  Struc,  Sou.,  Atlanta,  Ga.  30303 
Owens,  R.  F.  (M'65),  Cost  Engr.,  I.C.G.,  Chicago,  111.  60605 


Packard,  B.  G.  (M'54,  L'70),  Ret.  Office  Engr.,  C.&N.W.,  Tropical  Valley  Acres,  Mission, 

Tex.  78572 
Pahl,  W.  H.  (M'50,  L'64),  Ret.  Asst.  Suovr.  Struc,  Penn.,  2211  Walshire  Ave.,  Baltimoie, 

Md.  21214 
Palmer,  J.  F.  (A'71),  Exec.  V.  Pres.,  J.&P.  Petroleum  Products,  Inc.,  P.O.  6ox  4206,  Dallas, 

Tex.  75208 
Parrish,  O.  S.  (M'67),  Gen.  B.&B.&W.S.  Fore.,  A.T.&S.F.,  Wellington,  Kan.  67152 
Parvin,  C.  F.  (M'78),  Consulting  Engr.,  41  Briar  Rd.,  Wayne,  Pa.  19087 
Patterson,  C.  A.  (M'55,  L'77),  Ret.,  B.&B.  Supvr.,  T.P.&W.,  East  Peoria,  111.  60611 
Patterson,  C.  C.  (M'58,  L'75),  Ret.  B.&B.  Supvr.,  B.N.,  Alliance,  Nebr.  69301 
Patterson,  J.  M.  (M'57,  L'75),  Ret.  B.&B.  Supvr.,  P.C.,  32  Hillside  Rd.,  Beacon,  N.i\  12508 
Patton,  R.  D.  (M'79),  B.&B.  Proj.  Supvr.,  Sou.,  Chattanooga,  Tn.  37402 
Paxton,  W.  R.  (M'72),  Ch.  M/W.  Div.,  F.R.A.,  Manassas,  Va.  22110 
Payne,  G.  C.  (M'59),  Div.  Engr.,  S.L.S.F.,  Chaffee,  Mo.  63740 
Pearson,  R.  E.  (M'63),  Ch.  Engr.,  C.&I.M.,  Springfield,  111.  62705 
Pearson,  W.  O.  (A'64),  R.R.  Engr.,  Sverdrup  and  Parcel  Inc.,  800  N.  Tucker,  St.  Louis, 

Mo.  63101 
Peel,  T.  F.  (M'76),  Engr.  Builds.  &  Environ.  Control,  C.R.I.&P.,  Chicago,  111.  60604 
Perrier,  J.  L.  (M'53,  L'75),  Ret.  Dir.  Spec.  Projs.  Engr.,  C.&N.W.,   1331  S.  Finley  Rd., 

Lombard,   111.   60148 


PENTA    CONSTRUCTION 
CORPORATION 

Rehabilitation,    and    Related 

Railroad    Track    Construction 

Right-of-way    Construction 

New  York:     6800  Jericho  Tpk.,  Suite  1  1  0W 
Syosset,  New  York  11791 
(516)  921-4200 

Atlanta:  321   Eugenia  Street  SW 

Atlanta,  Georgia  30312 
(40)  577-4880 
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Double  your  rail  cutting  capacity 
...reduce  your  cost  per  cut! 


Here's  the  first  abrasive  rail  cutting  machine  designed 
specifically  for  cutting  rail.  It's  Racine's  all  new  Trak-kut 
abrasive  rail  cutting  machine. 
The  rugged,  heavy-duty  Trak-kut  has  a  16"  abrasive 
cutting  wheel— the  largest  diameter  blade  on  the  portable 
machine  market.  The  bigger  blade  gives  more  straight 
through  cuts  and  longer  blade  life  over  the  standard 
14"  blade.  You  actually  double  the  number  of 
cuts,  which  means  overall  costs  are  reduced. 
The  bigger  blade  also  eliminates  flip- 
over  or  pivoting  the  machine,  so  you  get 
increased  safety  with  Trak-kut.  For 
added  flexibility,  14"  blades  can 
also  be  used. 
All-American  made,  the  Trak-kut 
has  a  heavy-duty  Chrysler  indus- 
trial 2-cycle  air  cooled  engine  with 
8.2  cu.  in.  displacement,  spark 
arrestor  muffler,  mechanical 
centrifugal  clutch  and  many 
more  quality  features. 
Free  information:  For  complete 
details  on  the  Trak-kut  abrasive 
rail  cutting  machine,  write 
or  phone  us. 


racme  ratnsa®  pfheqde^ 


1524  Frederick  Street,  Racine,  Wisconsin  53404      (414)  637-9681 
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Peterson,  N.  E.  (M'38,  L'64),  Ret.  Ch.  Engr.  M/W.,  C.&I.M.,  2144  Poly  Dr.,   Billings, 

Mont.   59102 
Petrick,  V.  W.  (M'65),  Gen.  Mgr.,  S.C.T.,  Centerville,  Tenn.  37033 
Phillips,  R.  E.  (M78),  Asst.  Arch.  Engr.,  Sou.,  Atlanta,  Ga.  30303 
Piepmeier,  A.  L.  (A'53),  Vice  Pres.,  Turner  Engineering  Co.,  P.O.  Box  15305,  Nashville, 

Tenn.  37215 
Pierce,  C.  D.  (M'72),  Engr.  B.&B.,  B.&M.,  N.  Billerica,  Mass.  01862 
Pitts,  W.  J.  (M'78),  Mast.  Carp.,  S.C.L.,  Plant  City,  Fla.  33566 
Planchon,  I.  (M'61),  Div.  Engr.,  S.L.-S.F.,  Tulsa,  Okla.  74103 
Porter,  D.  C.  (M'71),  Asst.  Str.  Supt.,  O.N.,  North  Bay,  Ont.,  Canada 
Porter,  L.  J.  (M'79),  B.&B.  Supvr.f  C.R.I.&P.,  Little  Rock,  Ark.  72201 
Potter,  R.  H.  (M'66),  Engr.  Struc,  Me.  Cen.,  Portland,  Me.  04102 
Pratt,  C.  O.  (A'80),  Mgr.  Spec.  Servs.,  Koppers  Co.,  Inc.,  440  College  Park  Dr.,  Monroe- 

ville,  Pa.  15146 
Presthus,  E.  J.  (M'64,  L'80),  Ret.  Engr.  Str.,  B.N.,   126  E.  Central  Ave.,  Missoula,  Mont. 

59801 
Price,  R.  W.  (M'80),  Asst.  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Lajunta,  Colo.  81050 
Pritchard,  B.  L.  (M'56,  L'69),  Ret.  Div.  Engr.,  A.T.&S.F.,  2204  S.  Travis,  Amarillo,  Tex. 

79109 
Pritchett,  J.  (M'61),  Gen.  B.&B.  Supvr.,  Sou.,  Columbus,  Ga.  31902 
Prude,  G.  F.  (M'51,  L'75),  Ret.  Asst.  B.&B.  Supvr.,  S.P.,  P.O.  Box  1319,  Houston,  Tex. 

77001 
Pulicare,  J.  G.  (M'79),  Asst.  Supvr.  Strs.,  C.R.,  Williamsport,  Pa.   17701 


Raessler,  V.  D.  (M'51,  L'71),  Ret.  Supvr.  B.&B.&W.S.,  I.C.,  Memphis,  Tenn.  38114 
Rainer,  A.  L.  (M'68),  Gen.  Br.  Insp.,  S.C.L.,  Jacksonville,  Fla.  32202 

Rainey,  W.  H.  (M'56,  L'69),  Ret.  B.&B.  Supvr.,  S.P.,  201  W.  Fair  Oaks  Place,  San  An- 
tonio, Tex.  78209 
Rains,  J.  E.  (M'71),  Assoc.  Br.  Engr.,  L.&N.,  Louisville,  Ky.  40232 
Ralston,  C.  A.  (M'72),  Gen.  Fore.,  A.T.&S.F.,  Emporia,  Kans.  66801 
Ramsauer,  R.  (M77),  B.&B.  Mast.,  A.C.,  Sault  Ste.  Marie,  Ont.,  Canada 
Rankin,  W.  H.  (M'61),  Sr.  Str.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65807 
Rapoll,  D.  (A'80),  Sales  Rep.,  Design  Structures,  241  W.  Van  Buren,  Naperville,  111.  60540 
Rauch,  D.  L.  (M'74),  Ch.  Engr.,  S.B.,  Bethlehem,  Pa.  18015 
Raymond,  J.  R.  (M'80),  Asst.  B.&B.  Supt.,  M.P.,  Ft.  Worth,  Tex.  76102 
Red,  R.  E.  (M'72),  B.&B.  Supvr.,  U.P.,  Hermiston,  Ore.  97838 
Reeder,  D.  (M'67),  B.&B.  Supvr.,  U.P.,  Los  Angeles,  Calif.  90022 
Rees,  F.  L.  (M'66),  Engr.  Trk.,  A.T.&S.F.,  Chicago,  111.  60604 
Reger,  J.  H.  (M'65,  L'80),  Ret.  Designer,  I.C.G.,  2068  Lioncrest  Dr.,  Richton  Park,   111. 

60471 
Reeves,  J.  I.  (M'79),  Train.  Engr.  B.&B.,  I.C.G.,  Memphis,  Tn.  38101 
Reilly,  W.  C.  (A'60),  Pres.,  Conley  Frog  &  Switch  Co.,  P.O.  Box  9188,  Memphis,  Tenn. 

38109 
Reinert,  K.  E.  (M'80),  Sys.  Br.  Supvr.,  U.P.,  Council  Bluffs,  la.  51501 
Reis,  J.  R.  (A'71),  Vice  Pres.  Opers.,  Mobley  Co.,  Inc.,  P.O.  Box  542,  Fayette,  Mo.  65248 
Releford,  C.  R.  (M'67),  Gen.  Fore.  B.&B.-W.S.,  A.T.&S.F.,  Lubbock,  Tex.  79408 
Reynolds,  T.  A.  (M'61),  Mgr.  Opers.   Improvement,  C.R.,  Chicago,   111.  60606 
Richter,  J.  S.  (M'79),  Sr.  Str.  Insp.,  C.R.,  Philadelphia,  Pa.  19104 
Robertson,  J.  G.  (M'74),  Mgr.  Engr.  Design,  B.&L.E.,  Greenville,  Pa.   16125 
Robinson,  G.  E.  (M'48,  L'62),  Ret.  Asst.  Ch.  Engr.,  N.Y.C.,  5986  Hibiscus  Dr.,  Braden- 

ton,  Fla.  33507 
Rollings,  R.  I.  (M'73),  Asst.  Engr.  B.&B.,  N.&W.,  St.  Louis,  Mo.  63101 
Rosenkrantz,  F.  E.  (M'78),  Engr.  Des.  &  Constr.,  G.T.W.,  Detroit,  Mich.  48226 
Ross,  C.  E.  (M'70),  Ch.  Engr.,  K.C.  Term.,  Kansas  City,  Mo.  64108 

Rothell,  R.  D.  (M'57,  L'72),  Ret.  Gen.  B.&B.  Supvr.,  Southern,  Rt.  3,  Box  239,  Westmins- 
ter, S.C.  29693 
Rougas,  M.  (M'75),  Ch.  Engr.,  B.&L.E.,  Greenville,  Pa.   16125 
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ANCHOR 


The  RAILS  CO.  BRIDGE  TIE  ANCHOR  offers  an 
improved  method  for  securing  open  deck  bridge  ties  to 
supporting  steel  members  and  creates  a  strong  spring 
pressure  holding  the  tie  and  the  supporting  member 
firmly  together.  The  spring  action  compensates 
for  the  shrinkage,  seating  and  stresses. 

The  BRIDGE  TIE  ANCHOR  is  low  in  cost,  easy  to 
install  and  economical  to  maintain. 

Better  get  the  facts,  now! 

Write,  wire  or  phone  for  full  literature 


187   Maplewood   Ave.,   Maplewood,    NJ    07040 
Offices:    Chicago,    IL,   San   Francisco,  CA 
CANADA:    lEC-Holden   Ltd. 
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Runde,    E.    E.  (M'59,    L'80),   Ret.    Constr.    Engr.    Str.,    I.C.G.,    154    Wisconsin    Ave.,    E. 

Dubuque,  111.  61025 

Rundell,  L.  E.  (M'76),  Supvr.  M/W.  Train.,  A.T.&S.F.,  Albuquerque,  N.M.  87102 

Russell,  C.  M.  (M'73),  B.&B.  Supvr.,  Sou.,  Kernersville,  N.C.  27284 


Safley,  J.  R.  (M'45,  L'68),  Ret.  B.&B.  Supvr.,  S.P.,  3624  San  Benito  St.,  San  Mateo,  Calif. 

94403 
Saletnik,  P.  (M'74),  Asst.  Engr.  Bldgs.,  C.&N.W.,  Chicago,  111.  60606 
Salmon,  J.  M.,  Jr.  (M'38,  L'69),  Ret.  Ch.  Engr.,  Clinchfield,  Erwin,  Tex.  37650 
Sams,  A.  L.  (A'71),  1121  Braeburn  Rd.,  Flossmoor,  111.  60422 
Sanders,  J.  G.  (M'76),  Mast.  Carp.,  S.C.L.,  Atlanta,  Ga. 
Sarris,  P.  T.  (M'55),  Ch.  Engr.-D&C,  Sou.,  Atlanta,  Ga.  30303 
Sartore,  D.  V.  (M'61),  Ch.  Engr.  Des.,  B.N.,  St.  Paul,  Minn.  55101 
Sathre,  C.  O.   (M'50,  L'71),  Ret.,   B.&B.   Supvr.,   C.&N.W.,  281   Harruby  Dr.,   Calimesa, 

Calif.   92320 
Saunders,  T.  D.  (M'30,  L'66),  Ret.  Dir.  Plan.  &  Res.,  Ontario  Northern,  North  Bay,  Ont., 

Canada 
Schaaf,  H.  L.  (A'79),  Typar  Sales,  E.  I.  DuPont  Co.,  1414  Lark  Dr.,  Evansville,  Ind.  47708 
Schifalacqua,  M.   (M'70),  Engr.   B.&B.,   C.R.,   Philadelphia,   Pa.    19102 
Schlaf,  E.  R.  (M'47,  L'76,  H'76),  Ret.  Supt.  Fire  Prev.,  I.C.G.,  2136  W.  Howland,  Chi- 
cago,  111.   60620 
Schlehuber,  R.  L.  (M'75),  Gen.  W.  S.  Fore.,  U.P.,  Pocatello,  Ida.  83201 
Schlicher,  G.  K.  (M'67),  B.&B.  Supvr.,  ConRail,  Indianapolis,  Ind.  46227 
Schlueter,   G.   A.   (M'77),   Reg.    Sales   Mgr.,    Railway   Track    &   Structures,   Railway  Age, 

Chicago,    111.    60602 
Schmitz,  J.  F.  (M'60),  B.&B.  Supt.,  M.P.,  N.  Little  Rock,  Ark.  72114 
Schoulties,  A.   P.   (A'75),   Serv.   Engr.,   Armco   Inc.,   Constr.   Prods.   Div.,   1001   Grove   St., 

Middletown,  Ohio  45042 
Schultz,  S  .E.  (M'80),  Proj.  Engr.  Stab.,  I.C.G.,  Chicago,  111.  60601 
Scott,  G.  E.  (M'69),  B.&B.  Mast.,  C.N.,  Montreal,  Que.,  Canada 
Scroggs,  J.  E.  (A'58),  Pres.,  Railway  Techniques,  Inc.,  3316  Broadway,  Kansas  City,  Mo. 

64111 
Seay,  F.  S.,  Jr.  (M'79),  Asst.  Engr.  Brs.,  S.C.L.,  Jacksonville,  Fla.  32202 
Seley,  L.  L.  (M'53,  L'74),  Ret.,  B.&B.  Supvr.,  B.N.,  4908  Prospect  Ave.,  Hannibal,  Mo. 

63401 
Seltzer,  J.  W.  (M'58,  L'76),  Sr.  Civil  Engr.,  P.C.,  604  Phaeton  PL,  Indianapolis,  Ind.  46227 
Semioli,  W.  J.  (M'78),  Editor,  R.T.&S.,  Chicago,  111.  60602 
Shamblin,  H.  A.  (A'65),  Prin.  Engr.,  Carolina  Power  &  Light  Co.,  7709  Harps  Mill  Rd., 

Raleigh,  N.C.  27609 
Shamblin,  R.  E.   (M'57,  L'74),  Ret.,   Div.   Engr.-Maint.,   N.&W.,   2012   East  River  Ave., 

Bluefield,   W.    Va.   24701 
Shank,  G.  E.  (M'70),  B.&B.  Supvr.,  S.P.,  Klamath  Falls,  Ore.  97601 
Sheffield,  J.  J.  (M'72),  Master  Carp.,  S.C.L.,  Effingham,  S.C.  29541 
Shepherd,  J.  R.  (M'78),  B.&B.  Supvr.,  Sou.,  Columbia,  S.C.  29201 
Short,  W.  L.   (M'51,  L'75),   Ret.   Br.   Maint.   Engr.,   M.P.,   526  Ambergate   Dr.,   Webster 

Groves,  Mo.  63119 
Siemers,  T.  E.  (M'76),  B.&B.  Supvr.,  U.P.,  Green  River,  Wyo.  82935 
Sikorski,  R.  (M'79),  B.&B.  Supvr.,  B.C.,  Prince  George,  B.C.,  Canada 
Simonsen,  E.  F.  (M'58,  L'73),  B.&B.  Supvr.,  S.I.,  P.O.  Box  483,  Sandpoint,  Idaho  83864 
Sinclair,  C.  H.  (M'54,  L'76),  Ret.,  B.&B.  "Supvr.,  C.&N.W.,  3913  SE  11th  Pi.,  Cape  Coral, 

Fla.  33904 
Sivkin,  M.  (M'80),  Reg.  Engr.  Br.  &  Strs.,  C.N.,  Montreal,  Que.,  Canada 
Slagle,   G.  P.   (M'48,   L'67),   Ret.   Ch.   Carp.,   C.M.S.P.&P.,   5510   N.    Iroquois  Ave.,   Mil- 
waukee, Wis.  53217 
Sliepka,  R.  B.  (M'69),  Sr.  Design  Engr.,  E.J.&E.,  Joliet,  111.  60434 
Smedley,  V.  N.  ('65),  Fid.  Constr.  Engr.,  U.P.,  Cheyenne,  Wyo.  82001 
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CONCRETE 
^REPAIR 

SPECIALISTS 

Experienced.  Selected.  Trained. 

That's  why  only  we  can  offer  you 
Sika-approved  Applicator  expertise. 

We  are  different.  Not  only  can  we  point  to  years 
of  concrete-repair,  maintenance,  and  moderni- 
zation on  big-name  projects  in  this  area    but 
we  re  expert  enough  to  have  been  selected  by 
Sika  for  its  in-depth,  hands-on  training  at  Sika's 
school.  Now  we  specialize  in  right-the-first  time 
Sika  materials  for  concrete  rehabilitation. 
Let's  talk.  Let's  get  acquainted  before  that 
special  problem  hits  while  your  regular  crews 
are  tied  up  with  your  scheduled  plant-main- 
tenance work.  Let  us  give  you  free  written 
estimates  and  a  detailed  repair  program  for  fast- 
m,  fast-out,  on-time,  back-on-stream  specialty 
work.  No  obligation.  No  stand-by  costs.  You  pay 
only  for  what  you  get.  We're  as  near  as  your 
phone  .  .  .  call  right  now: 


AL 

Pneumatic  Concrete 
Co.,  Inc. 

Birmingham,  AL  35216 
205-822-9300 

CA 

Creative  Building 
Specialists 

Waterproofing  & 

Restoration  Div  .  Inc 

Huntington  Beach,  CA 

92649 

213-592-3212 

Cir-Co  Company 

La  Jolla,  CA  92037 

714-454-5078 

Slater  Waterproofing,  Inc 

Rosemead,  CA  91770 

213-571-6517 

Van  Da  r  Concrete  Co. 

San  Clemente,  CA  92672 

714-498-6985 


CA 

Pacific  Waterproofing  & 
Restoration  Co. 

San  Francisco,  CA  94134 
415-468-5570 

CT 

Pyramid,  Inc. 

Uncasville,  CT  06415 
203-889-8939 

FL 

Snapp  Industries 

Miami,  FL  33142 

305-635-0687 

Southern  Epoxy  Systems 

Orlando,  FL  32859 
305-851-5692 

IL 

The  Trout  Company 

Geneva,  IL  60134 
312-232-4224 


IL 

Dura  Bond 

Huntley,  IL  60142 
312-669-3601 

LA 

Red  Stick  Construction 

Baton  Rouge,  LA  70896 
504-923-2947 
Southern  Coating  Co 

Chalmette,  LA  70043 
504-271-1552 

ME 

New  England  Undersea 

Boothbay  Harbor.  ME  04538 
207-633-4512 

MD 

Structural  Preservation 

Baltimore   MD  21227 
301-247-1080 

MA 

National  Waterproofing  Co 

Arlington,  MA  02174 

617-646-2500 

Brisk  Waterproofing  Co. 

Needham  Hts  ,  MA  02194 

617-449-0617 

Louis  C.  Allegrone 

Pittsfield,  MA  01201 

413-499-1401 

Folan  Waterproofing  & 

Construction  Co.,  Inc. 

So   Easton,  MA  02375 

617-238-6550 

Ml 

Calculus  Construction 

Dearborn,  Ml  48126 

313-581-6712 

Star  Building  & 

Maintenance  Co. 

Detroit,  Ml  48212 

313-893-7055-6 

Ron  Hulce  &  Son,  Inc. 

Norway,  Ml  49870 

906-563-5754 

Grunwell-Cashero 

Lansing,  Ml  48906 

517-482-1625 

NC 

Atlantic  Diving  & 
Demolition  Company 

Wnghtsville  Beach,  NC 

28480 

919-256-3057 

NJ 

Grimme  Combustion,  Inc. 

Cinnaminson,  NJ  08077 

609-829-9440 

All  Phase  Surfaces 

Montvale.  NJ  07645 

201-391-7067 

McNeil  Construction 

Newark,  NJ  07104 

201-482-3814 

Atlas  Concrete 

New  Brunswick,  NJ  08903 

201-545-3921 

M.J.  Paquet,  Inc. 

Palisade  Park,  NJ  07650 

201-461-0569 

Pine  Brook  Industrial 

Coatings 

Pine  Brook,  NJ  07058 

201-227-1211 

NY 

Premium  Technical 
Services  Corporation 

Farmingdale,  NY  11735 

516-694-4313 

Colonie  Builders 

Latham,  NY  12110 
518-783-6111 
Crane-Hogan  Struct 
Rochester,  NY  14624 
716-247-8030 


For  information  on  Sika's  applicator  program,  call  201-933-8800 


J.B.  Stauffer  Construction 

E   Syracuse,  NY  13057 
315-437-1499 

OH 

Concrete  Adhesive  Systems 

Division  of  the  Arroyo  Co 

Akron.  OH  44305 

216-630-2700 

Martin  Painting  &  Coating 

Columbus,  OH  43223 

614-875-8733 

Penetryn  Systems 

Willoughby,  OH  44094 

216-946-4450 

PA 

Robbin  Concrete  Corp. 

Catasaqua.  PA  18032 

215-434-5401 

Structural  Maintenance 

Systems 

Exton,  PA  19341 

215-296-9252 

Lobar.  Inc. 

Mechanicsburg.  PA  17055 

717-766-0717 

The  FLR  Company,  Inc. 

Pittsburgh,  PA  15205 

412-787-5410 

Mariani  &  Richards,  Inc. 

Pittsburgh,  PA  15234 

412-884-3737 

Standard  Services,  Inc. 

Pittsburgh,  PA  15234 

412-531-9100 

M.J.  Bradley  Company 

Wallmgford.  PA  19086 

215-876-5847 

Culbertson  Company 

West  Chester.  PA  19380 

215-436-4455 

PR 

Con-Tech 

San  Juan,  PR  00910 
809-722-1710 

sc 

Hollifield  Construction 
Co.,  Inc. 

Irmo.  SC  29063 
803-781-1262 

TN 

Penetryn  Systems 

Knoxville.  TN  37901 
615-693-7550 

TX 

Adhesive  Applicators 

Dallas,  TX  75217 

214-286-5215 

Epoxy  Design  Systems 

Houston,  TX  77043 
713-461-8733 

UT 

Con-Seal  Specialty 

Salt  Lake  City,  UT  84115 

801-466-1556 

VA 

Virtexco  Corporation 

Norfolk,  VA  23513 
804-857-5307 

VT 

Jamieson,  Inc. 

Montpeher,  VT  05602 
802-229-9171 

WA 

Concrete  Coring  Co    Inc 

Vancouver,  WA  98668 
206-696-2521 
Equitable  Masonry 
Restoration  Co. 

Seattle.  WA  98133 
206-775-0001 

Wl 

Restoration  Systems,  Inc. 

Germantown,  Wl  53022 
414-255-2259 

ext.  303. 


212  Directory 

Smith,  H.  E.   (M'41,  L'72),  Ret.  Pres.   &  Gen.  Mgr.,  G.H.&H,  P.O.   Box   1242,   Crystal 

Beach,   Texas  77650  '  ■ 

Smith,  J.   (M'43,  L'70),  Ret.  B.&B.   Supvr.,   S.P.,    1557  Frienza  Ave.,   Sacramento,   Calii. 

95825 
Smith,  J.  H.  (M'73),  Build.  Str.  Engr.,  I.C.G.,  Chicago,  111.  60601 
Smith,  J.  R.,  Jr.  (M'76),  Engr.  M./Way,  R.F.&P.,  Richmond,  Va.  23230 
Smith,  N.  E.  (M'66),  Asst.  V.  Pres.  Ch.  Engr,  C.M.S.P.&P,  Chicago,  111.  60606 
Smith,  R.  H.  (M'57),  Ch.  Engr.  M/Way,  ConRail,  Philadelphia,  Pa.  19104 
Smithberger,  T.  P.  (M'79),  Des.  Engr,  B.&L.E,  Greenville,  Pa.  16125 
Smolsky,  L.  J.  (M'80),  Gen.  Mgr,  N.H.&I,  Penndel,  Pa.  19047 
Snider,  J.  E.  (M'69),  B.&B.  Supvr,  B.N,  Valparaiso,  Nebr.  68065 
Snyder,  J.  D.  (M'77),  Design  Engr,  B.&L.E,  Greenville,  Pa.  16125 
Snyder,  R.  E.  (M'61),  Dir.  Maint.  Planning,  C.&N.W,  Chicago,  111.  60606 
Solarte,  H.  (M'63),  Sr.  Design  Engr,  Gibbs  &  Hill,  Inc.,  Dallas,  Tex.  75243 
Soles    J.  W.  (M'79),  Asst.  Gen.  Br.  Insp,  S.C.L,  W.  Columbia,  S.C.  29169 
Sollenberger,  C.  D.  (M'78),  Asst.  Supvr,  B.&B,  C.R,  Cleveland,  Ohio  44113 
Sorenson,  N.  N.  (M'67),  B.&B.  Supvr,  U.P,  Omaha,  Nebr.  68102 
Spencer,  B.  S.  (M'65),  Str.  Supt,  O.N,  North  Bay,  Ont,  Canada 
Spencer,  G.  D.  (A'80),  Spencer  Dynamics  Corp,  8-235  Promenade  St,  Providence,  R.I. 

02908 
Spiess,  F.  (M'71),  Est.  C.&N.W,  Geneva,  111.  60134 
Spragg,  H.  I.  (M'80),  B.&B.  Supvr,  D.M.&I.R,  Proctor,  Minn.  55810 
Stade   A.  F.  (M'62),  B.&B.  Prod.  Supvr,  S.P,  San  Antonio,  Tex.  78205 
Stanczyk,  W.  B.  (M'75),  Str.  Designer,  C.M.S.P.&P,  Chicago,  111.  60606 
Stanley,  J.  F.  (M'75),  Supvr.  Br.  Maint,  C.M.S.P.&P,  Chicago,  111.  60606 
Stanton,  C.  B.  (M'79),  Proj.  Engr,  W.  V,  Decatur,  111.  62521 
Starling,  S.  L.  (M'61),  Mast.  Carp,  S.C.L,  Waycross,  Ga.  31501 
Starrett,  D.  J.  (M'80),  Engr.  Const.  Brdgs,  C.R,  Villas,  N.J    08251 
Stavenjord,  R.  P.  (M'67),  Gen.  B.&B.  Supvr,  Alaska,  Mt.  View,  Alaska  99504 
Stearman,  J.  (M'79),  Str.  Engr,  Amtrak,  Washington,  D.C.  20001 
Steelman,  H.  C.  Ill  (M'80),  Asst.  Div.  Engr,  U.P,  Green  River,  Wyo.  82935 


Treated  Wood  Products 

CROSS  TIES  /  SWITCH  TIES  /  LUMBER 
POLES  /  PILING  /  TIMBERS  /  CROSSARMS 

Southern  Wood  Piedmont  Company 

Headquarters   New  South  Park  •  PO   Box  5447  •  Spartanburg.  South  Carolina  29304  •  (803)  576-7660 

"ifpnP  RAYONIER 

FOREST  PRODUCTS 


Ui 


Copyright  c'  1981  Southern  Wood  Piedmont  Co 
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POLYMER  CONCRETE 
MATERIAL    SYSTEMS 


POLYMER       MgW 
CONCRETE     n 

Repairs  concrete  fast 
&  permanently 

Acrylic  reactive  resin  systems  as  sole 
binder  for 

•  Structural  repairs 

•  Decorative  floors 

WHEREVER  CRITICAL  FACTORS  ARE: 

•  Curing  to  full  strengths  in  45  minutes  to  2 
hours 

•  Workability  in  temperatures  down  to  14 
degrees  F  (  - 10  degrees  C) 

•  Strong  bond  to  existing  concrete  ( stronger 
than  the  original  concrete) 

•  Perfect  laminar  adhesion  between  layers 
(even  after  years) 

•  Durability 

•  Simplicity  of  use  (one  hour  basic  training) 

•  High  wear  &  chemical  resistance 

SILIKAL  NORTH  AMERICA,  INC. 

305  Orange  Street        P.O.  Box  4122 

Bridgeport.  CT  06607 

TEL:  (203)  333-1013  TX:  964383 
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Stephens,  T.  J.  (M'58),  Asst.  to  Div.  Engr.,  U.P.,  Kansas  City,  Mo.  64132 
Stinebaugh,  J.  H.  (M'51),  Supvr.  W.S.  &  Rdwy.  Mach.,  I.C.G.,  Carbondale,  111.  62901 
Stokely,  W.  S.  (M'65),  Roadway  Engr.,  I.C.G.,  Chicago,  111.  60601 
Stokes,  W.  F.  (M71),  Supvr.  Rdwy.  Mach.,  I.C.G.,  So.  Chicago  Heights,  111.  60411 
Stokke,  T.  O.  (M'77),  Ch.  Engr.,  L.S.&L,  Marquette,  Mich.  49855 

Storer,  J.  W.  (A'61),  Vice  Pres.,  Osmose  Wood  Preserving  Co.,  4546  Tompkins  Dr.,  Madi- 
son, Wis.  53716 
Stout,  T.  P.  (A'75),  Pres.,  Atlas  Railroad  Construction  Co.,  Box  8,  Eighty  Four,  Pa.  15330 
Sturm,  W.  C.  (M'62),  Sr.  Proj.  Engr.,  EJ.&E.,  Joliet,  111.  60434 
Swanson,  W.  C.  (M'63),  Supvr.  Strs.,  C.  R.,  Chicago,  111.  60606 
Sweazy,  J.  R.  (M'70),  B.&B.  Supvr.,  S.P.,  El  Paso,  Tex.  79901 
Swift,  R.  W.  Swift,  R.  W.  (M'72),  B.&B.  Supvr?,  S.P.,  Tucson,  Ariz.  85701 
Switzer,  G.   (M'49,  L'66),  Ret.  Gen.   Suovr.  ~Str.   &  Wk.   Equip.,  W.P.,  379  Slater  Ave., 
Oakland,  Calif.  94610 


Tardy,  F.  E.  (M'53,  L'73),  Sr.  Asst.  Div.  Engr.,  S.P.,  5969  E.  Rosewood,  Tucson,  Ariz. 

85711 
Tator,   K.   B.    (A'80),   President,    KTA-Tator  Assoc,    Inc.,   2020   Montour   St.,    Coraopolis, 

Pa.   15108 
Taylor,  G.  R.  (M'66),  Mgr.  B.B.&U.,  S.P.,  Eugene,  Or.  97402 
Taylor,  W.  L.  (M'50,  L'67),  Ret.  B.&B.  Supvr.,  Sou.,  P.O.  Box  217,  Phil  Campbell,  Ala. 

35581 
Templeton,  T.  (A'76),  Nat'l  Mgr.  R.R.   Prods.,  Templeton,  Kenly  &  Co.,  3206  Newfield 

Ct.,  Garland,  Tex.  75040 
Termunde,  W.  L.   (M'56,  L'77),  Ret.  Engr.   M/Way,  B.R.C.C,  9544  S.  49th  Ave.,   Oak 

Lawn,  111.  60453 
Tetreault,  L.  J.  (M'36,  L'71),  Ret.  B.&B.  Fore.,  P.C.,  P.O.  Box  956,  Edgewater,  Fla.  32032 
Thatcher,  C.  H.,  Jr.  (M'58,  L'76),  Ret.  Div.  Office  Engr.,  C.&N.W.,  528  Dakota  St.,  Sha- 

kopee,  Minn.  55379 
Thelander,  J.  V.  (M'39,  L'59),  Ret.  Asst.  Ch.  Engr.,  C.&N.W.,  809  N.E.  Conway  Blvd., 

Port  Charlotte,  Fla.  33952 
Thompson,  C.  E.  (M'76),  B.&B.  Mast.,  C.P.,  Nelson,  B.C.,  Canada 
Thompson,  W.  K.  (M'73),  Str.  Insp.,  B.&L.E.,  Greenville,  Pa.   16125 
Throckmorton,  W.  M.  (M'57,  L'71),  Ret.  Consult.  Engr.,  C.R.I.&P.,  P.O.  Box  565,  Green 

Valley,  Ariz.  85614 
Thum,  W.  A.,  Jr.  (M'61),  Engr.  Undercutting,  Amtrak,  Westchester,  Pa.  19380 
Tieman,  L.  G.  (M'71),  Adm-Engr.,  C.&N.W.,  Milwaukee,  Wis.  53225 
Tiesling,  A.  J.  (M'69),  Mgr.  Structures,  C.&N.W.,  Milwaukee,  Wis.  53225 
Toftoy,  D.  K.  (M'79),  Designer,  EJ.&E.,  Joliet,  111.  60434 
Tolene,  J.  P.  (M'80),  Str.  Designer,  I.C.G.,  Chicago,  111.  60601 
Tourtellotte,  E.  B.  (M'47,  L'61),  Ret.  Asst.  Div.  Engr.,  B.&M.,  61  James  St.,  Greenfield, 

Mass.  01301 
Treleaven,  P.  (A'80),  N.  Pacific  Lumber  Co.,  P.O.  Box  3914,  Portland,  Ore.  97208 
Trulove,  J.  D.  (M'45,  L'71),  Ret.  B.&B.  Supvr.,  S.P.,  Sacramento,  Calif.  95816 
Tucker,  N.  R.  (M'39,  L'59),  Ret.  Asst.  Div.  Engr.,  T.&N.O.,  P.O.  Box  4030,  Houston,  Tex. 

77001 

Turner,  D.  G.  (M'73),  Br.  Insp.,  M.P.,  N.  Little  Rock,  Ark.  72114 

Tustin,  E.  O.  (M'62,  L'78),  Ret.  B.&B.  Supvr.,   I.C.G.,  921  Terrace  Dr.,  Glenwood,   111. 
60425 

Tyckoson,   E.   G.   (M'54,   L'68),   Ret.    Ch.    Carp.,   C.M.S.P.&P.,   2517   N.    Lawndale   Ave., 
Chicago,    111.   60647 

Tyler,  W.  R.,  Jr.  (M'59,  L'78),  Ret.  Engr.  Consultant,  U.P.,  875  Donner  Way  No.  604,  Salt 
Lake  City,  Utah  84108 

Tysinger,  G.  L.  (M'71),  Constr.  Engr.,  Clinchfield,  Erwin,  Tenn.  37650 
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Uppal,  A.  S.  (M'80),  Engr.  Br.  &  Strs.  Mtce.,  C.N.,  Montreal,  Que.,  Canada 


VanHuis,  J.  A.  (M'77),  B.&B.  Supvr.,  C.&N.W.,  Melrose  Park,  111.  60160 

VanScoyoc,  L.  (M'60,  L'79),  Ret.  Architect,  I.C.G.,  2801  S.  King  Dr.,  Chicago,  111.  60616 

Veitch,  D.  (M'78),  Br.  &  Str.  Engr.,  G.T.W.,  Detroit,  Mich.  48226 

Venuti,  W.  J.  (M'80),  Prof.  Civil  Engr.,  San  Jose  State  University,  San  Jose,  Calif.  95192 

Viehweg,  P.  F.  (M'66),  Sr.  Design  Engr.,  E.J.&E.,  Joliet,  111.  60434 

Vines,  H.  (M'79),  Supt.  B.&B.,  T.R.S.L.,  St.  Louis,  Mo.  63101 

Vogt,  A.  C.  (M'73),  Rdm.,  U.P.,  North  Platte,  Nebr.  69101 

Von  Behren,  G.  (M'56,  L'70),  Ret.  Asst.  Supvr.  Struc,  P.C.,  6015  Burgess  Ave.,  Baltimore 

Md.  21214 
Voorhees,  J.  H.  (A'70),  V.P.-Gen.  Supt.,  The  Penetryn  System,  38399  Pelton  Road    Wil- 

loughby,  Ohio  44094 

w 

Wachter,  C.   E.   (M'57,  L'71),  Ret.   B.&B.   Mast.,  C.N.,   1470  Ayre  Ave.,   Kelowna,   B.C., 

Canada 
Walker,  R.  C.  (M'76),  Gen.  W/S.  Fore.,  U.P.,  Green  River,  Wyo.  82935 
Waisanen,  R.  M.  (M'63),  Asst.  Arch.  Engr.,  C.&N.W.,  Chicago,  111.  60606 
Wall,  R.  (M'48,  L'70),  Ret.  B.&B.  Supvr.,  Sou.,  4004  Merrifield  Dr.,  Selma,  Ala.  36701 
Walsh,  R.  H.  (A'73),  General  Sales  Mgr.,  Pettibone  Corp.,  233  S.  Wacker  Dr.    Chicago 

111.   60606  ' 

Walters,  J.  C.  (M'77),  Asst.  Gen.  Fore.,  A.T.&S.F.,  Winslow,  Ariz.  86047 
Wammel,  K.  L.  (M'72),  Asst.  Div.  Engr.,  S.P.,  Portland,  Ore.  97209 


TELEWEID 


INC. 
Rail  Maintenance  Service 

Rail  End  Welding 
Rail  End  Hardening 
CWR  Joint  Normalizing 
Frog  and  Switch  Welding 

Rail  Maintenance  Equipment 

Custom  Manufacturing  and  Fabrication 

Joint  Bar  Shims 

Rail  Anchor  Shims 

Rail  End  and  Frog  and  Switch 

Welding  and  Grinding  Machines 
CWR  Heating  and  Cooling  Equipment 
Rail  Flaw  Testing  Equipment 
Telebrineller  Portable  Hardness  Tester 

TCI  EWCI  II   IMP  416  North  Park  St"  Streator,  III.  61364 
ILLLffLLU    InU.  Phone:(815)672-4561 
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Wang,  A.  B.  (M'50,  L'63),  Ret.  Supvr.  B.&B.,  Monon,  303  Murphy  St.,  Lafayette,  Ind. 

47905 
Warfel,  G.  E.  (M'70),  Ch.  Engr.,  S.L.-S.F.,  Springfield,  Mo.  65802 
Warfield,  H.,  Jr.  (M'52,  L'66),  Ret.  Insp.  M/Way,  Penn.,  9242  Silver  So.D.,  Columbia, 

Md.  21045 
Warfield,  W.  B.  (M'51,  L'70),  Ret.  Mat.  &  Eqpt.  Engr.,  P.C.,  61  Burkleigh  Road,  Balti- 
more, Md.  21204 
Weaver,  W.  R.  (M'51),  Pres.,  P.&S.,  Brookville,  Pa.   15825 
Weerasuriya,  J.  P.  ('80),  Des.  Engr.  Mahaweli  Rwys.,  Hikkaduwa,  SRI-LANKA 
Weller,  R.  C.  (M'57),  Area  Engr.,  C.N.R.,  Toronto,  Canada 
Werner,  R.  J.  (M'71),  Gen.  Fore.  B.&B.,  A.T.&S.F.,  Newton,  Kans.  67114 
Westerman,  C.  J.  (M'62),  B.&B.  Supvr.,  S.P,  Sacramento,  Calif  95842 
White,  E.  K.  (M'61),  Asst.  Supvr.  B.&B.,  C.&N.W.,  St.  Paul,  Minn.  55101 
White,  S.  (M'42,  L'68),  Ret.  Gen.  B.&B.  Supvr.,  S.P.,  1195  Cornell  Ave.,  Berkeley,  Calif. 

94706 
Whitehouse,  B.  M.  (M'27,  L'56),  Ret.,  Ch.  Fire  Insp.,  C.&N.W.,  3641  Sandhill  Rd.,  Las 

Vegas,  Nev.  89121 
Whitlock,  W.  (M'69),  Asst.  Gen.  Fore.,  A.T.&S.F.,  Silsbee,  Tex.  77656 
Whitney,  N.  E.,  Jr.  (M'66),  Br.  Engr.,  I.C.G.,  Chicago,  111.  60601 
Wiebler,  H  E.  (M'76),  B.&B.  Supvr.,  T.P.&W.,  East  Peoria,  111.  61611 
Wiemer,  H.  C.   (M'57,  L'77),  Ret.  B.&B.   Engr.,   B.N.,  4427  Powell  Pi.,   South,   Seattle, 

Wash.  98108 
Williams,  C.  B.   (A'54,  L'75),  Ret.  Pres.,   Ever  Tight  Bolt  Assembly  Co.,    1106  Country 

Club  Ct.,  No.  129,  Bellevue,  Neb.  68005 
Williams,  D.  R.  (M'56,  L'78),  Ret.  B.&B.  Supvr.,  C.&E.L,  P.O.  Box  645,  Salem,  111.  62881 
Williams,  J.  M.  (M'63),  B.&B.  Supvr.,  EJ.&E.,  Gary,  Ind.  46401 
Williams,  J.  R.  (M'59),  Sr.  Br.  Engr.,  Thomas  K.  Dyer,  Inc.,  Chicago,  111.  60604 
Williams,  R.  (M'72),  Asst.  B.&B.  Supvr.,  Sou.,  Smithville,  Ga.  31787 
Williams,  W.  J.  (M'78),  Fid.  Engr.,  G.T.W.,  Detroit,  Mich.  48226 

Williamson,  H.  M.  (M'60,  L'75),  Ret.,  S.P.,  14  Contra  Costa  Pi.,  Oakland,  Calif.  94618 
Wilson,  H.  M.  (A'53),  Pres.,  F.  K.  Ketler  Co.,  327  S.  LaSalle,  Chicago,  111.  60604 
Wilson,  W.  C.  (A'51),  Pres.,  Southeastern  Railway  Supply,  Inc.,  P.O.   Box  2,  Millwood, 

Va.   22646 
Wingerson,  C.  (A'54,  L'69),  Ry.  Sis.  Engr.,  Screw  &  Bolt  Div.  of  Modulus  Corp.,  Mc- 

Kinley  St.,  Pittsburgh,  Pa.  15210 
Winkelhaus,  L.  C.  (M'34,  L'55,  H'63),  Ret.  Asst.  Arch.  Engr.,  C.&N.W.,  454  Court  Rd., 

Onalska,  Wis.  54650 
Wisinski,  T.   A.   (A'79),  President,   Marquette  Bolt  &  Rivet  Co.,   Inc.,   8201   S.   Wallace, 

Chicago,   111.   60620 
Wohlschlaeger,   M.   A.    (M'58,   L'72),   Ret.   Engr.    Gr.   Sep.,    M.P.,   9624   Cherryfield   Dr., 

St.  Louis,  Mo.  63136 
Wold,  O.  R.  (M'57,  L'80),  Ret.  B.&B.  Supvr.,  B.N.,  12311  S.E.  McGillivray  Blvd.,  Van- 
couver, Wash.  98664 
Wood,  A.  J.  (M'67),  Asst.  V.  Pres.  R.R.s,  Clark,  Dietz  Engineers,  Inc.,  Suite  575,  5725 

East  River  Rd.,  Chicago,  111.  60631 
Wood,  R.  E.   (M'54,  L'73),  B.&B.   Supvr.,   B.N.,    1995  Thompson  Rd.,   Woodburn,   Ore. 

97071 
Woolford,  F.  R.   (M'50,  L'66),  Ret.   Ch.   Engr.,  W.P.,  24  Jesepha  Ave.,   San   Francisco, 

Calif.  94132 
Worden,  R.  K.  (M'54,  L'78),  Ret.  Gen.  Fore.  B.&B.,  A.T.&S.F.,  3705  Sixth  Ave.,  Ft.  Worth, 

Tex.  76110 
Worley,  B.  J.  (M'7l),  V.  Pres.  Mat'l.  Recovery  &  Disposition,  C.M.S.P.&P.,  Chicago,  111. 

60606 
Wright,  R.  J.  (M'75),  Engr.  Br.  Design,  C.M.St.P.&P.,  Chicago,  111.  60606 

Y 

Yannotti,  A.  P.  (M'77),  Sr.  Designer,  C.&N.W.,  Chicago,  111.  60606 
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Every  Problem  is  unique... 
Let  Turzillo  Contracting 
Solve  yours 


AUGERCAST®  Piles 


BAGPIPE® 


Tie  -back  Shoring  System 


Mmkm. 


Concrete  Restoration 


FOUNDATIONS,  UNDERPINNING  AND  INVESTIGATIONS 
AUGERCASP*  Piles  -  placed  without  vibration 

•  For  new  foundations  and  underpinning 

•  Retaining  walls   Low  headroom  piles 

•  Tie-back  shoring  system  tor  excavations 

•  Tension  piles  and  anchors 

PRESSURE  GROUTING 

•  BAGPIPE**  Groutamer~,  Flexform'  and  Flexmaf" 
inflatable  forming  systems 

•  Soil  stabilization  for  arresting  settlement  of  structures 

•  FIRM-UP*  chemical  grouting  for  consolidating  soils 

•  Consolidation  of  masonry  bridge  abutments  and  piers 


CONCRETE  AND  MASONRY  STRUCTURAL  REPAIRS 

•  Bridges,  dams,  power  plants  and  dry  docks 

•  Scour  repairs 

•  Tunnel  lining  repairs 

•  Repairs  to  precast,  concrete,  wood  and  steel  piles 

PREPLACED  AGGREGATE  CONCRETE  (PAC) 

•  Bridge  piers,  cofferdam  seals 

•  Underwater  repairs,  piers  and  abutments 

•  High  density  concrete  for  shielding 

•  Concrete  and  masonry  structural  repairs 

•  Underwater  concrete 

•  Heavily  reinforced  concrete 


ONE-SOURCE  MARINE  SERVICES 


i  Inspections  above  and  below  water 
i  Engineering  reports  of  inspections 
>  Staff  of  experienced  divers  to  perfori 
corrective  repairs 


Submit  budget  or  firm  quotes 
Perform  work  based  on  findings  or  as 
directed  by  Owner's  engineering  department 
or  consultant 


Contact  These  Area  Representatives 


30  n  661  3434 
CHICAGO 


CLEVELAND 
Tad  Kellish 
(216)659-3141 


HOUSTON 
Frank  D  Kinnle 
(713)659-3757 

JACKSONVILLE 

C  B  "Bert"  Hoglui 
(904)641-7166 

MINNEAPOLIS 
Henry  Johnson 
(612)835-2236 


OMAHA 

N  Grant  Martin 

(4021571-6200 


(305)943-1314 
SEATTLE 


TORONTO 

Glenn  Mehienbacher 
(416)676-7680 


3J5'^-''!  ®J  SI  ^|  CORPORATION 

urzilb 


LEE  TURZILLO  CONTRACTING  COMPANY 

3351  BRECKSVILLE  ROAD,  RICHFIELD,  OHIO  44286 
Main  Office:  Phone  216/659-3141 
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Yaw,  D.  W.  (M'51,  L'69),  Ret.  Mast.  Carp.,  E.L.,  69  Wade  Ave.,  Buffalo,  N.Y.  14214 
Yordy,  C.  S.  (M'78),  Engr.  Strs.,  C.R.,  Wharton,  N.J.  07885 


Zeleznikar,  J.  (M'73),  Mgr.  Str.  Engr.,  D.M.&I.R.,  Duluth,  Minn.  55802 


Stavenjord,    R.    U. 


McCardle,  T.  W. 


MEMBERSHIP  BY  ROADS 


Alaska 


Alabama  Public  Service  Commission 


Coventry,  K.   J. 


Algoma  Central 
Ramsauer,  R. 


Diamonte,  J.  J. 
Freese,   S.   P. 
Hellweg,   R.   D.   (Ret. 
Jackson,  C.  S. 


Amtrak 

Kulick,  K.  L. 
Michel,  J.  N. 
Newman,    L.    L. 


Ovelman,  R.  M. 
Stearman,  J. 
Thum,  W.  A.,  Jr. 


Burns,  F.  M. 


Ann  Arbor 

Hogg,  A.  J. 


Atchison,  Topeka  &  Santa  Fe 


Arnold,    L.    K.    (Ret.) 

Autrey,   W.    S. 

Brechmann,   D.   R.,   Sr. 

Brooks,    R.    L.,    Jr. 

Burns,   B.  T. 

Burris,  H.  A. 

Byers,  W.  G. 

Clark,  W.  H. 

Cook,  J.  C,  Jr. 

Corbett,  R.  K. 

Fox,  L.  E. 

Fraise,  J.   D. 

Gibbs,  R.  R. 

Gilley,  C.  E. 

Gipson,    C.    G.    (Ret.) 


Hale,    R. 
Hall,   M.   H. 
Hamilton,  W.  A. 
Herren,   G.   H. 
Hyma,  W.  R. 
Her,  F.  C. 
Irby,  C.  E. 
Johnson,  B.  B. 
Johnson,  W.  E. 
King,  B.  J. 
Kwong,  H.  G. 
Langham,  L.  D. 
Lozano,  D.  C. 
Mah,   E.  P. 
Main,  V.  W. 


Manda,  G.  H. 
Martens,  W.  F.  (Ret.) 
Mascorro,    F.    F. 
Matt,  A. 
Parrish,   A.   D. 
Price,    R.    W. 
Pritchard,   B.   L.   (Ret.) 
Ralston,  C.  A. 
Rees,  F.   L. 
Releford,  C.  R. 
Rundell,    L.    E. 
Walters,    J.    C. 
Whitlock,    W. 
Werner,    R.    J. 
Worden,  R.  K.  (Ret.) 
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Since  days  of  the  old  Iron  Horse,  LINDE  has  been  supplying 
the  Railroad  Industry  with  these  quality  products: 

LINDE  Gases 

Oxygen  •  Acetylene  •  Argon  •  Nitrogen  •  Hydrogen 
Calcium  Carbide  •  CARBOXI DE  Fumigant  Gas  •  Specialty  Gases 

OXWELD  Gas  Equipment  for 

Weldingand  Cutting  -Automatic  Shape  Cutting-  Welding  Supplies 
Safety  Equipment 

LINDE  Electric  Welding  Equipment  for 

Mig  •  Tig  •  Submerged-Arc  •  Stick  Electrode 
Plasma  Arc  Welding  &  Cutting  •  Electroslag 

Welding  Supplies  and  Accessories 

Welding  Wires  -Welding  Rods  •  Submerged  Arc  Fluxes 

Other  Products 

PREST-O-LITE  Apparatus 


YOUR  ONE  SOURCE  FOR  MANY  NEEDS 

RAILROAD  PRODUCTS 


UNION  CARBIDE  CORPORATION 

LINDE  DIVISION 

120  SOUTH  RIVERSIDE  PLAZA,  CHICAGO,  ILLINOIS  60606 


Tho   terms    "Carboxide."    "Linde,"    "Niax."    "Oxweld,"    "Prest-O-Lite."    "Prime,"    and 
"Union    Carbide"    are    trademarks    of    Union    Caibide    Corporation. 
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Davis,   D.   R. 


Anthony,  O.   D. 


Directory 
Atlanta  &  St.  Andrews  Bay 

Bangor  &  Aroostook 


Napoli,  J. 


Belt  Bailway  Co.  of  Chicago 

Murray,  D.  J.  Termunde,   W.   L.   (Ret.) 


Bender,  S.  R. 
Christiansen,  E. 
Diersen,   L.   M. 
Dobranetski,   E.   B. 
Foreman,  J.  E.,  Jr. 


Bessemer  &  Lake  Erie 

Grecco,  E.  F. 
Hunter,  A.  L.  (Ret.) 
Longiotti,  P. 
McMaster,  R.  C. 


Robertson,    J.    G. 
Rougas,   M. 
Smithberger,  T.   P. 
Snyder,   J.   D. 
Thompson,  W.  K. 


Davis,  M. 


Boston  &  Maine 

Tourtellote,   E.    F.    (Ret.)  Pierce,  C.  D. 


Coles,  J.  A. 


British    Columbia 

Sikorski,  R. 


Aust,  J.  K. 
Beaver,  J.  R. 
Crabtree,   H.   L. 
Davidson,  J.  W. 
Driscoll,  D.  J. 
Fox,  W.   M. 
Gustafson,  J.   A. 
Hiett,  D.  E. 


Burlington  Northern,  Inc. 

(Incl.  C&S— FtW&D) 

Humphreys,  R.  W.  (Ret.) 
Krisher,    K.    E. 
Kuklok,  A.  F. 
Lees,   H.    M.,   Jr. 
Link,  R.  D. 
McCoy,  D.  E. 
Oest,  W.  C.  (Ret.) 
Patterson,  C.  C.  (Ret.) 


Presthus,    E.    J.    (Ret.) 
Sartore,   D.   V. 
Seley,  L.   L.   (Ret.) 
Snider,  J.  E. 
Wiemer,    H.    C.    (Ret.) 
Wold,  O.  R.  (Ret.) 
Wood,  R.  E.  (Ret.) 


Baxter,  F.  W. 
Brownlee,  W.  R. 
Cunningham,  N.  A. 
Fraser,  R.  A. 
Frederick,   G.   R. 
Jacobs,  T.  F. 


Canadian  National 
(Incl.  GTW— CV) 

Langevin,   R.   J. 
Makarowski,  A. 
Nylund,  K.   O. 
Rosenkrantz,   F.  .E. 
Scott,  G.  E. 
Sivkin,  M. 


Uppal,  A.  S. 
Veitch,  D. 

Wachter,  C.  E.  (Ret.) 
Weller,  R.  C. 
Williams,  W.  J. 


Baryluk,  R.  M. 
DeRosier,  N.  S. 


Canadian  Pacific 

Jaatteenmaki,   E.  T. 


Thompson,  C.  E. 
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DUPONT 

has  the  people  and  products 
to  serve  you 

There's  a  DuPont  Railroad  Vegetation  Management 
Specialist  in  your  area.  Let  him  bring  his  technical 
knowledge  and  experience  to  help  you  solve  your  weed 
and  brush  control  problems.  Du  Pont  is  represented  by 
the  most  qualified  railroad  applicators  available. 


Midwest 


East 


East 


West 


Southwest        Canada 


V  V.  Glaser 

Lee  W.  Pershke 

Peter  Sarin 

W.  N.  Wood 

R.  H.  Koester 

R.  A.  Slandish 

5053  Monrovia 

904  Hawthorne  Court 

P0  Box  872 

8232  Weld  County  Rd  1 

4109  Three  Oaks  Drive 

P0  Box  5848  Station  A 

_enexa.KS  66215 

Franklin,  TN  37064 

Apt  303 

Longmont,  CO  80501 

Arlington.  TX  76016 

Calgary,  Alberta  T2H  1Y3 

913)  888-4357 

(615)794-6031 

1305  North  Broom  Street 
Wilmington.  DE  19806 
(302) 655-2472 

(303)  772-4146 

1817)429-0668 

(403) 259-4640 

The  Du  Pont  Railroad  Vegetation  Management  Products. 

KROVAR    I    HYVAR    X    VELPAR 


WEED  KILLER 

3ives  you  broad-spectrum 
Need  control  at  a  low  cost. 
\  single  application  of 
<rovar  I  can  substantially 
'educe  the  need  for 
follow-up  sprays  later  in 
the  season. 


WEED  KILLER 

Especially  effective  on 
hard-to-kill  perennial 
weeds  and  grasses  such 
as  Johnson,  Bermuda,  nut, 
quack,  vasey  and  other 
grasses. 


® 


WEED  KILLER 

Gives  you  both  contact 
and  residual  control  of 
a  broad-spectrum  of  weeds, 
grasses  and  vines. 
Velpar  is  non-volatile, 
minimizing  chances  of 
drift. 


With  any  chemical,  follow  labeling  instructions  and  warnings  carefully. 

RAILROAD  HERBICIDES 


€PP> 
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Directory 


Bell,  D.  V.   (Ret.) 
Boehling,   H.   A.,   Jr.   (Ret.) 
Brashares,  R.  E. 
Buckmaster,  W.  A.  (Ret.) 


Chessie  System 
(Incl.  B&OCT) 

Curie,  H.  W.  (Ret.-Hon.) 
Diehl,  C.  M. 
Goodman,  C.  L. 
Hubbard,   M.  J.   (Ret.) 


Hutcheson,   F.   W.   (Ret.) 
Hutcheson,  W.  A.  (Ret.) 
Robinson,   C.   L. 


Hawley,  I.  H.  (Ret.) 
Johnson,  A.  R. 


Chicago  &  Illinois  Midland 

Pearson,   R.   E.  Peterson,  N.  W.  (Ret.) 


Andrews,  D.  J. 
Armstrong,   W.   F. 
Barnes,  J.  A. 
Barsema,  M.   (Ret.) 
Bhardwaj,  P.  L. 
Billings,  J.  D. 
Christensen,  M.   C. 
Christensen,  R.  J. 
Clark,  A. 

Duchac,  J.  C.  (Ret. 
Eich,  K.  W. 
Etienne,   F. 
Frickenstein,   B. 
Hahn,  H.  D. 
Halley,   W.   E. 
Hanges,  J.  P. 


Chicago  &  North  Western 

Huffman,  W.  H.  (Ret.-Hon.) 
Iwinski,  J.  R. 
Knuth,  G.  A. 
Kuston,   L.   A. 
Ladner,  D.  R. 
Lager,   T.   J. 
Lawton,   R.   R. 
Linn,  G.  A.  (Ret.) 
Meisner,   D.   C. 
Meyers,  B.  R.  (Ret.) 
Murray,  C.  J. 
Nelson,  R.  D. 
Niemeyer,  T.   M. 
Nitzschke,   R.   D. 
Packard,  B.  G.  (Ret.) 
Perrier,  J.  L.   (Ret.) 


Saletnik,  P. 
Sathre,    C.    O.    (Ret.) 
Sinclair,   C.   H.   (Ret.) 
Snyder,  R.  E. 
Spiess,   F. 

Thatcher,  C.  H.,  Jr.  (Ret.) 
Thelander,  P.  V.  (Ret.) 
Tieman,  L.  G. 
Tiesling,   A.    J. 
VanHuis,  J.  A. 
Waisanen,  R.  M. 
White,  E.  K. 
Whitehouse,  B.  M.  (Ret.) 
Winkelhaus,  L.  C. 

(Ret.-Hon.) 
Yannotti,   A.   P. 


Hillman,  A.  B.   (Ret. 


Chicago  &  Western  Indian; 


Chicago,  Milwaukee,  St.  Paul  &  Pacific 


Bessey,  D.  A. 
Burch,  E.  E.  (Ret.) 
Celander,  H.  W.  (Ret.) 
Christianson,  H.  B.  (Ret. 
Denz,  O.  C. 
Doherty,  G.  D. 
Duquaine,  D.  J. 
Franz,  D.  K. 
Hornig,  F.   F.   (Ret.) 


Johnson,  B.  O.  (Ret.) 
Klouda,  R.  G. 
Kvenberg,  S.  E.  (Ret.) 
Lucas,  H.  F.  (Ret.) 
Lund,  C.  R. 
Lund,   C.   V.   (Ret.) 
Markvaldas,  T.  E. 
Murphy,   M.   D. 


Ostrom,  W.   D.   (Ret.) 
Slagle,  G.  P.  (Ret.) 
Smith,  N.  E. 
Stanczyk,  W.   B. 
Stanley,  J.  F. 
Tyckoson,  E.  G.  (Ret.) 
Worley,  B.  J. 
Wright,  R.  J. 


Clark,   T.   H. 
Dirvonis,  R. 


Bibly,  K.  C. 


Chicago,  Rock  Island  &  Pacific 

Monahan,  E.  L. 
Peel,  T.  F. 

Chicago  Union   Station 


Porter,  L.  J. 
Throckmorton,  W.  B.  (Ret.) 


Advertisement 
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For  Superb  Production  Tamping/Lining 

THE 
PLASSER  ROADMASTER  SPECIAL! 


When  we  say  "superb"  we  mean 
exactly  that! 

Let's  take  a  look  at  what  the 
Roadmaster  "Special"  does. 
Working  automatically,  it  is  capable 
of  raising,  lining  and  tamping  1800 
to  2000  feet  of  track  per  hour  of 
on-track  time. 

How  does  it  do  it?  By  utilizing  the 
most  advanced  technology  available 
for  automating  the  raising,  lining 
and  levelling  operations. 

The  automatic  wire-lifting  device  is 
four-way-valve  controlled  and  has  a 
"sighting"  distance  of  85  feet, 
minimizing  chances  of  error.  An 
electronic  pendulum  assures 
accurate  cross  level,  and  the 


electronically  operated  super- 
elevation dial  reads  to  1/100th  of  an 
inch.  Lifting  is  done  with  four-point 
roller  lifting  clamps  on  the  rails.  The 
heavy-duty  lifting  cylinders 
actuating  the  roller  clamps  preclude 
the  need  for  shoulder  jacks. 

The  lining  operation  both  on 
tangent  and  curved  track,  utilizes  a 
single-chord  system  that  makes  it 
possible  for  curves  to  be  measured, 
"calculated"  and  corrected  during 
one  pass  of  the  machine. 

Numerous  other  technological 
refinements  are  included  in  the 
Roadmaster  "Special,"  all  of  which 
are  designed  to  enhance  the  quality 
and  quantity  of  the  work  done. 


PLASSER  AMERICAN  CORP. 

2001  Myers  Road,  Chesapeake,  Va.  23324 
(804)  543-3526 


224 


Directory 


Cassell,   H.   L. 
Goforth,  J.  A. 


CHnchfield 

Mooney,  A.   E. 
Salmon,  J.  M.,  Jr.  (Ret. 


Tysinger,  G.   L. 


Blaine,  W. 
Blake,  J.  E. 
Day,  F.  D. 
Fatula,   P. 
Gunkle,  W.  J. 
Jess,  G. 
Kapp,  J.  T. 
Kappel,  F. 


ConRail 

Keller,  J.  C. 
Laurick,  M.  J. 
Lurcott,  E.  T. 
McMaster,  M.  C. 
Morey,  C.  F. 
Pulicare,  J.   G. 
Reynolds,  T.  A. 
Richter,  J.  S. 


Schifalacqua,  M. 
Schlicher,  G.  K. 
Smith,   R.   H. 
Sollenberger,   C.  D. 
Starrett,  D.  J. 
Swanson,  W.   C. 
Yordy,   C. 


Conroy,   R.   P. 


Delaware  &  Hudson 

Hoadley,  D.  E. 


Brda,   J.   A. 


Detroit,  Toledo  &  Ironton 

Johnson,   A.   E. 


Anderson,  D.   A. 
Burleson,  H.  S.  (Ret.) 
Gabelman,  P.  D. 


Duluth,  Missabe  &  Iron  Range 


Gilderman,  C.   S. 
Muniz,  H.  A. 


Spragg,  H.   I. 
Zeleznikar,  J. 


Baker,  R.  C. 
Boyer,  J.  R. 
Doherty,  J.  T. 
Hoyt,  A.  C.   (Ret.) 
Johnson,  A.  C.  (Ret. 
LaBeau,  J.  A. 


Elgin,  Joliet  &  Eastern 


Lokotzke,  G.  P. 
Mario w,   M.   J. 
Martyn,   G.  W. 
Meditz,  A.  B. 
Miller,  V.  K. 
Nelson,  H.  F. 


(Ret.) 


Nordstrom,   F.   P. 
Sliepka,  R.  B. 
Sturm,   W.   C. 
Toftoy,  D.  K. 
Viehweg,  P.  F. 
Williams,  J.  M. 


Chamberlain,   P.   C.   (Ret. 


Erie  Lackawanna 

Yaw,  D.  W.  (Ret.) 


Frame,   R.   E. 


Family  Lines  Rail  System 


Davids,  G.  A. 
Evans,  T.  E. 


Federal    Railroad    Administration 

Moore,  R.  M.  Paxton,  W.   R. 


Frederick,   E.   R. 


Jordan,  C.  D. 


Smith,  H.  E.  (Ret.) 


Godwin,  W.  L. 


Directory 
Florida  East  Coast 

Ft.  Worth  &  Denver 

Galveston,  Houston  &  Henderson 

Georgia 
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Bailey,  J. 
Bechly,  D.  S. 
Beringer,  M.  A.  (Ret.) 
Briscoe,  P.  P. 
Buchko,  D.  E. 
Budzileni,  J. 
Cantrell,  C.   F.,  Jr. 
Cooper,  S.  A.   (Ret.) 
Dolby,  A.  J. 
Drier,  D.  C. 
Eberle,   J.   W. 
Erskine,  J.  A.  (Ret.) 
Faulkner,  R.  C. 
Golem,  G.  G.  (Ret.) 


Illinois  Central  Gulf 

Helm,   J.   M. 
Johnson,  E.  A.  (Ret.) 
Julius,  H.  R. 
Krupa,  G.  E. 
Leach,  A.  L.  (Ret.) 
Lewis,   D.   J. 
Little,  H.  C.   (Ret.) 
Lorenzini,  J.   L. 
McCartan,  P.  F. 
Myers,   R.   L.  (Ret.) 
Nord,  D.  L. 
Noysbewski,  M. 
Owens,    R.    F. 


Raessler,  V.  D.  (Ret.) 
Reeves,  J.  I. 
Reger,  J.   H.   (Ret.) 
Runde,  E.  E.  (Ret.) 
Schlaf,  E.  R.  (Ret.-Hon.) 
Schultz,   S.   E. 
Smith,  J.   H. 
Stokely,  W.   S. 
Stokes,  W.   F, 
Tolene,   J.   P. 
Tustin,  E.  O.  (Ret.) 
VanScoyoc,  L.  (Ret.) 
Whitney,  N.  E.,  Jr. 


Beirne,  J.  M. 


Illinois  Terminal 


Dziak,   J.    E. 


Indiana  Harbor  Belt 

Mathias,   H.   O. 


Brookings,    D.    W. 


Kansas  City  Southern 


Carver,  H.  H. 


Kansas  City  Terminal 
Ross,  C.  E. 


Stokke,   T.   O. 


Lake  Superior  &  Ishpeming 
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Directory 


Donegal,  A.  O. 


Long  Island 

LaRocco,  N.  C. 


Brown,  J.   D.,  Jr. 


Louisville  &  Nashville 


Rains,  J.  E. 


Born,   J.    O. 
Dixon,   C.   E.   (Ret.) 


Maine  Central 

Jordan,  S.  L. 
Lancaster,  J.  E.,  Jr. 


Potter,  R.  H. 


Weerasuriya,  J.  P. 


Mahaweli  Railways 


Ford,  L.  G. 


Missouri-Kansas-Texas 

Gardner,  W.  E.  Horton,  B.  P. 


Bertel,  D.  J. 
Brakensiek,  W.  E. 
Broglen,  L.  E. 
Bunge,  W.   H.   (Ret.) 
Chambers,  J.  W. 
Cushman,  D.  G. 
Franzen,   E.    T. 
German,   J.   G. 


Missouri  Pacific 
(Incl.  T.&P.) 

Hamilton,  H.  J. 
Hartselle,  R. 
Heavin,  J.  W. 
Kieckers,  E.  W.  (Ret.) 
Kuhn,  T.  E. 
Linsteadt,  J.  C. 
Moore,    I.   A.    (Ret.) 
Nelson,  J.  H. 


Nye,  B.   L. 
Raymond,  J.  R. 
Schmitz,   J.   F. 
Short,  W.  L.  (Ret.) 
Turner,   D.  G. 
William,  D.  R.  (Ret.) 
Wohlschlaeger,  M.   A. 


(Ket) 


Wang,  A.  B.  (Ret.) 


Smolsky,  L.  J. 


Jenkins,  H.  W.   (Ret.) 


Monon 


New  Hope  &  Ivyland 


New  York,  New  Haven  &  Hartford 


Bond,   E. 

Carter,  J.  W.  (Ret. 

Dearing,   H.   E. 


Norfolk  &  Western 

(Incl.  NYC&StL— Virg.) 

Hedley,  W.  J.  (Ret.) 
Lemanski,  F.  G. 
Moris,  R.   F. 


Rollings,   R.   I. 
Shamblin,  R.   E.   (Ret.) 


Directory 
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Everitt,   S.  J. 
Porter,  D.  C. 


Ontario  Northland 

Saunders,  T.   D.   (Ret.) 


Spencer,  B.  S. 


Perm  Central  Transportation  Co. 


Barr,   A.   S.   (Ret.) 
Bowman,   R.   M.   (Ret.) 
Bradfield,  R.  G.  (Ret.) 
Davis,  H.  E.  (Ret.) 
Gottsabend,  W.  J. 
Greenlee,    J.    G. 
Hendrix,   W.   P.   (Ret.) 


Hickok,  B.   M.   (Ret.) 
Johnson,  H.  T.   (Ret.) 
Jorlett,   J.   A.   (Ret.-Hon.) 
Kendall,   J.    T.    (Ret.) 
Pahl,  W.  H.,  Jr.  (Ret.) 
Patterson,  J.   M.   (Ret.) 


Robinson,  G.  E.  (Ret.) 
Seltzer,  J.  W.   (Ret.) 
Tetreault,  L.  J.  (Ret.) 
Von  Behren,   G.   (Ret.) 
Warfield,  H.,  Jr.  (Ret.) 
Warfield,  W.   B.   (Ret.) 


Bhalakia,   M.   P. 


Weaver,  W.  R. 


Petrick,   V.  W. 


Pittsburgh   &  Lake  Erie 


Pittsburgh    &    Shawmut 


Port  Railroad 


Hobbs,   J.   C. 


Richmond,   Fredericksburg   &   Potomac 
Smith,  J.   R.,  Jr. 


Bryant,   N.   D. 
Eoff,   T.   E. 
Epperson,  E.  D. 


St.  Louis-San  Francisco 

Fetters,   C.   V. 
Fort,   O.   E.    (Ret.) 
Franklin,   E.   E. 
Green,   L.   D. 


Payne,  G.  C. 
Planchon,    I. 
Rankin,  W.  H. 
Warfel,  G.  E. 


Hutton,  J.  R. 


St.  Louis   Southwestern 


Allen,  R.  F. 
Binkley,  W.   O. 
Carter,   A.   B. 
Eargle,  J.  M.   (Ret.) 
Hutcheson,  T.  B.  (Ret.) 


Seaboard  Coast  Line 

Hutto,  J.  E.   (Ret.) 
Martin,  J.  W.  (Ret.) 
Pitts,  W.  J. 
Rainer,  A.  L. 
Sanders,  J.   G. 


Seay,  F.  S.,  Jr. 
Sheffield,  J.  J. 
Starling,  S.   L. 
Soles,  J.  W. 
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Rauch,  D.   L. 


Directory 
South  Buffalo 


Beaver,  J.   F.   (Ret.) 
Benson,  G.  W.  (Ret.-Hon.) 
Bradley,  J.  G. 
Buckley,  S.  J.  Ill 
Cary,  N.  M. 
Calhoun,   J.   C. 
DeValle,  J.  W.  (Ret.) 
Edwards,  J.  W. 
Ellison,  J. 
Fox,  R.  L.  (Ret.) 
Hartranft,  J.  B. 


Southern 

Hicks,  T.  L. 
Hutchens,  J.  O. 
Hyder,  R.  H. 
Kriegel,   H.   G. 
Lamkin,   J.   R. 
Larkin,   R.   M. 
Lee,   R.   W. 
Lloyd,   H.   R. 
McGill,  J.  A. 
Messman,  D.  V.  (Ret.) 
Miles,  J.  R. 


Patton,  R.  D. 
Phillips,  R.  E. 
Pritchett,   J.   S. 
Rothell,  R.  D.  (Ret.) 
Russell,  C.  M. 
Sarris,   P.   T. 
Shepherd,  J.  R. 
Taylor,   W.   L.   (Ret.) 
Wall,  R.   (Ret.) 
Williams,  R. 


Southern  Pacific  Transportation  Co. 
(Incl.  NWP— PE— SD&AE) 


Alley,   F.   T. 
Raker,  F.  A.  (Ret.) 
Roaz,   F.   O. 
Camelle,   E.  J.   (Ret.) 
Cummings,   L. 
Eichenlaub,  C.  M.  (Ret.) 
Fuller,  T.  L. 
Jackson,  T.  E.  (Ret.) 
Jones,  W.  J.   (Ret.) 
Karsten,  R.  C. 
King,  L.  E. 


Stade,  A.   F. 
Long,  W.  R. 
Lowry,  J.  M.  (Ret.) 
Lynch,   J.   F. 
Murdock,  G.  L. 
Prude,  G.  F.  (Ret.) 
Rainev,  W.  H.  (Ret.) 
Safley,  J.  R.  (Ret.) 
Shank,  G. 
Smith,  J.   (Ret.) 


Sweazy,  J.  R. 
Swift,  R.  W. 
Tardy,  F.  E.  (Ret.) 
Taylor,  G.  R. 
Trulove,  J.  D.  (Ret.) 
Tucker,  N.  R.  (Ret.) 
Wammel,   K.   L. 
Westerman,  C.  J. 
White,  S.  (Ret.) 
Williamson,  H.  M.   (Ret.) 


Petrick,  V.  W. 


Simonson,  E.  F.  (Ret.) 


Vines,  H. 


South  Central  Tennessee 


Spokane  International 


Terminal  Railroad  of  St.  Louis 


Toledo,  Peoria  &  Western 

Patterson,  C.  A.  (Ret.)  Wiebler,  H.  E. 


Directory 
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Union  Pacific 


Beebe,   W.   E. 
Benson,   D.   D. 
Brown,    R.   M. 
Cushman,  R.  W. 
Durrant,   H.   B. 
Edwards,  G. 
Fairchild,   E.  H. 
Gould,   D.   C. 
Grant,  G.  H. 
Haines,   W.   W. 
Hogel,   E.   C.   (Ret. 


Hoppell,  V.   E. 
Homey,  J.  J. 
Jones,   L.   L. 
Leach,   L.   J. 
McKenzie,  L.  E. 
Meng,   R.   E. 
Miller,  D.  E. 
Mimick,   F.  A. 
Murphy,   M.   R. 
O'Connor,  J.   R. 
Red,   R.   E. 


Reeder,  D.   T. 
Reinert,  K.   E. 
Schlehuber,   R.   L. 
Smedley,  V.  N. 
Sorensen,   N.   N. 
Steelman,   H.   C.   Ill 
Stephens,   T.   J. 
Tyler,  W.  R.,  Jr.  (Ret.) 
Vogt,  A.  C. 
Walker,  R.  C. 


Stanton,  C.  B. 


Wabash  Valley 


Diehl,    C.    M. 


Western  Maryland 

Gunderson,  R.  R.  (Ret.-Hon.) 


Carlson,  A.  W.  (Ret.) 
Elliott,  C.   E.   (Ret.) 
Foreseth,  C.  E.  (Ret.) 
Groves,  G.  R. 


Western   Pacific 

Howard,  J.  G.  (Ret.) 
Lelevich,   L.   E. 
Miller,  J.  C. 


Nordstrom,  R.  D. 
Switzer,  G.  (Ret.) 
Woolford,  F.  R.  (Ret.) 


Duncan,  F. 


Petrick,   V.   W. 


Winston  Salem  Southbound 


Yreka  Western 


Miscellaneous  Members 


Beede,  G.  R.,  George  Beetle,  Cons.  Engr. 

Burrows,  F.  G.  A.,  California  State  University 

Busch,  K.  L.,  Homer  &  Shifrin  Consulting  Engineers 

Cerny,  L.  T.,  American  Railway  Engineering  Assn.,  Association  of  American  Railroads 

Clary,  A.  G.,  Academy  of  Sciences,  Transportation  Research  Bd. 

Dick,  M.  H.  (Ret.-Hon.),  Railway  Track  &  Structures 

Dove,  R.  E.  (Ret.-Hon.),  Railway  Track  &  Structures 

Erikson,  N.,  Capitol  Engineering  Corp. 

Hague,  C.  H.,  Alfred  Benesch  &  Co. 

Hodgkins,  E.  W.  (Ret.),  American  Railway  Engineering  Assn. 
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Miscellaneous  Members  (Cont'd.) 

Howard,  N.  D.  (Ret.-Hon.),  American  Railway  Engineering  Association 

Jackman,  C.  E.,  Transportation  Consultant 

Knuth,  D.,  Clark  Dietz  Engineers 

Layer,  J.  P.,  R.  W.  Consultants,  Inc. 

Mani,  M.,  Indian  Rwys.  Inst.  Adv.  Trk.  Technology 

Miedtke,  D.  R.,  Ellerbe 

Mitchell,   F.   S.,   Modern   Railroads 

Myers,  E.  T.  (Ret.),  Modern  Railroads 

Osterling,  A.  W,  Consultant 

Parvin,  C.  F.,  Consulting  Engineer 

Semioli,  W.  J.,  Railway  Track  &  Structures 

Schlueter,  G.  A.,  Railway  Track  &  Structures 

Solarte,  H.,  Gibbs  &  Hill,  Inc. 

Venuti,  W.  J.,   San  Jose  State  University 

Williams,  J.  R.,  Thomas  K.  Dyer,  Inc. 

Wood,  A.  J.,  Clark,  Dietz  Engineers,  Inc. 


Mike 

Mack  Corp. 

385    Elliot    Street 

NEWTON 

UPPER    FALLS,    MASS.    02164 

Professional    Services    Directory 
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MICHAEL  BAKER 
CORPORATION 


&> 


& 


o* 


& 


Baker  Engineers 

Beaver,  Pennsylvania  Jackson,  Mississippi 

(412)495-7711  *  (601)362-5481 

Offices  throughout  the  U.  S. 


ALFRED   BENESCH   &  COMPANY 

Consulting  Engineers 

Bridges  —  Buildings  —  Highways  —  Special    Structures 
Design  —  Investigation  —  Reports  —  Environmental    Studies 

233   N.    Michigan   Ave.  Chicago,    III.   60601 


Engineers  Architects  Planners 

Booker  Associates,  Inc. 


1139  Olive  St. 

St.  Louis,  Mo.  63101 

343  Waller  Ave. 
Lexington,  Ky.  40504 

10905  Fort  Washington  Rd. 
Fort  Washington,  Md.  20022 


COWIN  &  COMPANY 

INC. 

Mining   Engineers  and   Contractors 

Phone  205-780-7700 

l    South  West    18th  Street 

BIRMINGHAM,  ALABAMA  35211 

TUNNELS- 
CONSTRUCTION,  REPAIR,  ENLARGEMENT, 
CONSULTING 
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Professional,    Services    Directory 


CONSULTING  ENGINEERS 

PLANNERS 

ARCHITECTS 

913    827-3603 

609  W.   NORTH  ST. 

SALINA,    KANSAS    67401 


Pollution  Control  —  Industrial  Waste  Treat- 
ment —  Storm  \/Vater  Treatment  —  Aerial 
Photogrammetry  —  Bridges  —  Structures'  — 
Foundations  —  Solid  Waste  Disposal 


816    363-2696 

6183  THE  PASEO 

KANSAS    CITY,    MO.    64110 


DeLEUW 
CATHER 


De  Leuw,  Cather  &  Company 

Engineers  and  Planners 

1211  Connecticut  Avenue,  N.W.  •Washington,  D.C.  20036 
(202)  828-3800     •    Offices  in  Chicago  and  San  Francisco 

Railroads  -  Signals  and  Communications  -  Rehabilitation 

Trackwork  Design  •  Bridges  ■  Electrification 

Main  Line  Facilities  ■  Terminal  ■  Maintenance  Facilities 


ENGINEERS     •     DESIGNERS     •     CONSULTANTS 


EDWARDS  AND  KELCEY  S 

70  South  Orange  Avenue,   Livingston,  New  Jersey  07039     (201)  994-4520 
Boston-New   York.  Minneapolis- Philadelphia.  Washington,  D.C. 

BRIDGES    •    TRACK    •    OPERATIONS    •     ECONOMICS 


enviroDYne 
enGineers 


a  professional  consulting  services  firm 

•  transportation  engineering 

•  environmental  engineering 

•  analytical  services 
•energy  engineering 

•  construction  management 

222  West  Adams  Street 
Chicago,  Illinois  60606 
(312)2630114 

Baltimore  /  Knoxville  /  New  York  /  St  Louis 


II 

E 

AcDonough 

ngineering 

RAIL  INFRAS1 

•  PL 

•  DE 

•  IN 

224  SOUTH    Ml 
CHICAGO, 
312- 

Engineering 

Consultants 

rRUCTURE 

ANNING 

SIGN 

SPECTION 

CHIGAN   AVENUE 
LLINOIS  60604 
922-2100 

Gannett  Fleming 

Engineers  and  Planners 

P.O.   Box   1963   Harrisburg,   Pa. 

Regional  Offices  in    16  Other  Cities 


17105 


Bridges  •  Railroads 

Tunnels 

Inspection 

Mass  Transit 

Supervision/Design 

Environmental   Studies 


Professional    Services    Directory 
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Established  1905 

GATES    ENGINEERING    COMPANY 

CONSULTANTS 
Comprehensive  Professional  Services  in 

Engineering  and  Geology 
Mining,  Civil  and  Architectural  Design 

BECKLEY.   WEST  VIRGINIA 
CHARLESTON      PITTSBURGH      CHICAGO      DENVER      SYDNEY 
TELEPHONE   304-253-2701  TELEX   710-9388460 


^Tgreen 

/     IN 

%J  PL 


*\ 


V 


INTERNATIONAL 


CONSULTANTS  TO 

THE  RAILROAD  INDUSTRY 

504  BEAVER  STREET  •  SEWICKLEY,  PENNSYLVANIA  15143    •    TELEPHONE  (412)  761-2770 
BOSTON  "~~     ~"  " 


MARTINS    FERRY,    OHIO 


Greiner 

Engineering  Sciences,  Inc. 


Tampa,  Florida  •  Baltimore,  Maryland 


Master  Planning 

Design 

Construction  Management 

Environmental  Studies 

Inspection  and  Rating 

for: 

Fixed  and  Movable  Bridges 

Tracks 

Yards 

Terminals 


Serving  domestic  and  foreign 
clients  since  1908 
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foodkind 
ODea.Inc. 

ENGINEERS 
PLANNERS 


RAILROADS  •   RAIL  FACILITIES  •   BRIDGES 
PLANNING  •   DESIGN   •  INSPECTION 

Clifton,  N.J.  New  York,  N.Y. 

Hamden,  Conn. 


HARDESTY     &     HANOVER 

Consulting   Engineers 

BRIDGES — FIXED  AND  MOVABLE 

HIGHWAYS  AND   RAILWAYS    •    SPECIAL  STRUCTURES 

DESIGN,    INSPECTION,    VALUATION 

1501    Broadway,    New    York,    N.Y.    10036 

Jersey   City,    N.J. 


(ffi  HARLAND  BARTHOLOMEW 

& 

ASSOCIATES,  INC 

MEMPHIS 

ATLANTA 

AUSTIN 

PROFESSIONAL  CONSULTANTS 

BIRMINGHAM 
CHICAGO 

PLANNING 

JACKSONVILLE 

ENGINEERING 

RICHMOND 

LANDSCAPE  ARCHITECTURE 

c 

s 

WASHINGTON,  D.C. 

HH 


HARRINGTON  &  CORTELYOU,  INC. 


1004  BALTIMORE 
_  KANSAS  CITY,  MO.  64105 

Consulting  Engineers  8ie/42i-8386 


RAILWAY  AND  HIGHWAY— FIXED  AND  MOVABLE  BRIDGES 

•  CONDITION  INSPECTIONS  •  CONSTRUCTION  PLANS 

•  INVESTIGATIONS  AND  REPORTS  •  CONTRACT  DOCUMENTS 

•  FINAL  DESIGNS  •  CONSTRUCTION  SUPERVISION 

•  TRUMAN-HOBBS  COST  APPORTIONMENTS 


"HYDRO  CONDUIT  CORPORATION" 

PRESTRESSED  CONCRETE  DIVISION 

P.O.  Box  1609 

Albuquerque,  N.M.  87103 

SUPPLIER  OF  PRESTRESSED  CONCRETE 

BRIDGE  SLABS,  GIRDERS  &   PILING 
TO  AMERICAN  RAILROADS  SINCE  1958 
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HAZELET  &   ERDAL 

Consulting  Engineers 

Fixed  &  Movable  Bridges  —  Design         Investigations 

150   S.   Wacker   Drive,    Chicago,    III.   60606 
Louisville  Cincinnati 


Reports 


JENNY  ENGINEERING  CORPORATION 

CONSULTING  TUNNEL  ENGINEERS 

318  SOUTH  ORANGE  AVENUE 

SOUTH  ORANGE.  NJ  07079 

TUNNELS  AND  UNDERGROUND  STRUCTURES 

ROBERT  J.   JENNY,   P.E. 


F.    K.    KETLER    CO. 

RAILROAD  BRIDGE  CONTRACTORS 

EXTRAORDINARY  MAINTENANCE  ON   FIXED  OR 
MOVABLE  SPANS 

Repair  or   Replacement  of   Bearings   and   Operating   Machinery 

Reboring    Pin    Holes   and    Pin   Replacement 

Eyebar  Tension   Adjustment 

327  So.  LaSalle  St.  Chicago,   III.  60604 


MODJESKI     AND     MASTERS 

CONSULTING    ENGINEERS 

Fixed  and  Movable  Bridges 
Structures,  Foundations,  Mass  Transportation,  Port  Facilities 

Design  and  Inspection  of  Construction 

Inspection  of  Physical  Condition  and  Rating 

Strengthening,   Rehabilitation,    Reconstruction 

Post  Office  Box  2345,    Harrisburg,    Pa.    I7I05 
New  Orleans,   La.  Poughkeepsie,   N.Y. 

Arlington,   Va.  Charleston,   S.C. 
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PAVLO  ENGINEERING  COMPANY 

CONSULTING    ENGINEERS 

STUDIES  —  DESIGN 
CONSTRUCTION    INSPECTION 

Highways  •  Bridges  •  Airports  •  Marine     Structures  •  Municipal     Works 

Recreation  •  Transportation    Systems  •  Environmental    Engineering 

114    Fifth    Ave.,    New   York,    N.Y.    10011  (212)    989-7100 


Sverdrup 


Sverdrup  &  Parcel 
and  Associates,  Inc. 

801  North  Eleventh     ; 
St.  Louis.  Missouri  63101 


Railroad  and  Highway  Bridges*Tunnels*Yard  Facilities 
Railroad  Relocation* Environmental  Projects* Mass  Transit 

Design»Planning«Construction  Management* Facilities  Operation 


TURNER  ENGINEERING  COMPANY 

Railway  Engineering 

207   Hobbs    Bldg.,    4205    Hillsboro   Road 
Nashville,   Tenn.   37215 

Albany,     N.Y.,     Burnsville,     Miss.,    Charlotte,     N.C.,     Nashville,    Tenn. 


w 


RALPH  WHITEHEAD  &  ASSOCIATES 

Consulting  Engineers 

1936  East  Seventh  Street 

P.  O.  Box  4301 

Charlotte,  North  Carolina  28204 

704-372-1885 


BRIDGES  •  HIGHWAYS  •  RAILROADS  •  RAIL  &  BUS  TRANSIT  •  AIRPORTS 
BRANCH  OFFICES 

3300  NE  Expressway,  Atlanta,  GA  30341        (404)  452-0797 
1033  Wade  Avenue,  Raleigh,  NC  27605  (919)  832-0563 


VTVlLS  O  N 
t  Company 

i   Engineers    ( 
"   Architects  t 


RAILROAD  BRIDGES  &  SPURS 
GRADING   •    DRAINAGE   •   SURVEYS   •   PHOTOGRAMMETRY 


KANSAS  CITY.  K! 

BOX  12350     6611 

(9131  3«0«7 


HAYS.  KS  ALBUOUERQUE.  NM 

BOX  1020      67601  BOX  3305      87190 

(913)625-5514  (505)262  2116 


BIBLIOGRAPHY  OF  CONTENTS 

of  Proceedings  of 

the 
American  Railway 

BRIDGE  &  BUILDING 

Association 
1971-1980 

VOLUME  76   (1971) 

Committee  Reports : 

Concrete-Filled  Pipe  Piles,  Bents  and  Piers  (D.  T.  Hughes,  Chm. ) 
Recruiting  of  Qualified  Personnel  Into  B&B  Department  (C.  Gould,  Chm.) 
B&B  Inspection  Reports  and  Forms  (W.  C.  Sturm,  Chm.) 


VOLUME  77   (1972) 

Committee  Reports: 

Cast-In-Drilled-Hole  Concrete  Piling  (K.  L.  Wammel,  Chm.) 
Steel  Protective  Coatings  (W.  R.  Hyma,  Chm.) 
Weathering  Steel  (J.  W.  Davidson,  Chm.) 

Prestressed-Concrete  Railroad  Bridges — New  Developments,  Problems,  Etc. 
(C.  A.  Hughes,  Chm.) 


VOLUME  78  (1973) 
Committee  Reports: 

Water  and  Air  Pollution  As  Applicable  to  B&B  Work  (W.  G.  Byers,  Chmn.) 
Precast  Concrete  Caps  for  Timber  Bents,  Steel  and /or  Concrete  Piling 

(J.  Payne,  Chmn.) 
Bevising  Work  Practices  to  Minimize  Traffic  Interference  (B.  C.  McMaster,  Chmn.) 


VOLUME  79  (1974) 

Committee  Reports: 

Inner  and  Outer  Guard  Bails  on  Bridges  (J.  B.  Iwinski/J.  C.  Hobbs,  Co-Chmn.) 
Protection  of  Bridges  Over  Navigable  Streams  (M.   Noyszewski,  Chmn.) 
Concrete  Bestoration  (B.  J.  King,  Chmn.) 
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VOLUME  80  (1975) 
Committee  Reports: 

Trends  Toward  Bridges  Built  with  Combination  Timber,   Concrete  and  Steel  Compo- 
nents (J.  G.  Bobertson,  Chmn.) 
Fire  Protection  Systems  for  Bridges  and  Buildings  (W.  E.  Halley,  Chmn.) 
Controlling  Water  Pollution  at  Mechanical  Facilities  (W.  J.   Gunkle,  Chmn.) 
Selection   and   Maintenance   Mechanical   Facilities  for  Buildings   (W.   C.   Sturm,   O.   C. 
Denz,  F.  D.  Day,  E.  B.  Dobranetski  and  J.  L.  Gray) 


VOLUME  81  (1976) 
Committee   Reports: 

History  of  Bailroad  Bridge  Development  (James  Budzileni,   Chmn.) 

Planning  and  Scheduling  B&B  Work  (B.  C.  Force,  Chmn.). 

Problems  Encountered  In  Bemodeling  Existing  Buildings  (W.  C.   Sturm,  Chmn.) 


VOLUME  82  (1977) 
Committee  Reports: 

Beplacing  or  Making  Heavy  Bepairs  to  Bridges  Having  Continuous  Welded  Bail 

(W.  W.  Haines,  Chmn.) 
Effect  of  Unit  Train  Operation  on  Bridges  (F.  D.  Day,  Chmn.) 
Maintenance  of  Branch  Line  Bridges  (E.  C.  Patterson,  Chmn.) 


VOLUME  83  (1978) 
Committee  Reports: 

Organization  of  Steel  Bridge  Gangs  (B.  T.  Burns,  Chmn.) 

Criteria  for  Selection  of  Metal  Versus  Masonry  Buildings  (D.  A.  Bessey,  Chmn.) 

Waterproofing  Bailroad  Bridges  (J.  M.  Williams,  Chmn.) 

Steel  Stringer  Bridge  Construction  and  Installing  Under  Traffic  (C.  M.  Bussell,  Chmn. 


VOLUME  84  (1979) 
Committee  Reports: 

Track  Scales  (W.  J.   Gunkle,  Chmn.) 
Clearance  of  Oversized  Loads  (J.  C.  Calhoun,  Chmn.) 

Methods  for  Reducing  Energy  Consumption  in  Existing  Buildings  (presented  by  Paul 
H.  Saletnik) 


VOLUME  85  (1980) 
Committee  Beports: 

Bridge  Inspection  (D.  R.  Ladner,  Chmn.) 

Maintenance  of  Moveable  Bridges  (D.  J.  Lewis,  Chmn.) 

Selection  of  Interior  &  Exterior  Material  for  Buildings  (J.   T.  Kapp,  Chmn. 


PETTIBONE 


raMMMKII 


Pettibone  Multikranes  are 
precision  manufactured  for 
superb  performance  on  every 
lifting  job. 


Capacities    range    from    7    tons 
to  50  tons. 


All  hydraulic  controls,  telescopic 
booms,  full  360°  rotation,  four 
wheel  drive,  four  wheel  brakes, 
four  wheel  steer. 

Hi-rail  attachment  plus  other 
optional  attachments. 


tt 


Pettibone 

Hydraulic 

Truck-Krane 

Rated  capacities 

30   tons — 50   tons 

80  tons — 110  tons. 


jff  All  hydraulic  controls. 

lj  j        Sectional  booms  to 

/  200   ft.   with   jib. 

Boom  elevation  0°  to 

75°.  360°  continuous 

(free  drift)  rotation. 

Single  engine  operation. 
Hi-rail  attachment 
optional. 

Bulletins  on  request. 


Over  97   Years  of   Service   to   the  Railroad  Industry 

PETTIBONE     CORPORATION 

RAILROAD   DIVISION 
233   S.  WACKER  DR.      •      CHICAGO,    ILL.   6O6O6 


